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IN THE CLAIMS: 

Please amend Claims 85, 90, 95-97, 99-103, 105, 106, 117-121, 123, 126, 129-134, 137, 138, 
140-143, 159-161, 163, 165, 169, 172, 179, 182, 183, 186, 187, 192, 194, 245, 247, 253, 255, 258, 264, 
265, 270, 273, 274, 277, 284-287, 290, 301, 302-310, 312, 313, 319, 320, 322, 326, 328, 330-333, 335, 
337-339, 341-343, 349, 350, 352, 355, 357 and 358 as follows. Claims 360-396 are new. Claims 92, 
111,112, 254, 259, 288 and 289 have been cancelled. 



Please amend Claim 85 as follows: 



| y£5^ (Currently Amended) A method for locating a terrestrial mobile station, M, when there is an 
occurrence of at least one of (A) and (B) following: (A) said terrestrial mobile station M being tracked, 
and (B) a request for locating said terrestrial mobile station M; wherein said method uses wireless signal 
measurements obtained from transmissions between said terrestrial mobile station M and a plurality of 
5 terrestrial communication stations, each capable of at least one of: wirelessly detecting said terrestrial 
mobile station M, and wirelessly being detected by said terrestrial mobile station M, comprising: 

providing access to first and second mobile station location estimators, wherein said location 
. estimators provide likely geographical ranges of an unknown location of said mobile station M when said 

location estimators are supplied with corresponding input data obtained using wireless signal 
10 measurements obtained by transmissions between said mobile station M and the communication stations; 

wherein said first location estimator performs one or more of the following techniques (a) through 
(d) when supplied with said corresponding input data: 

(a) an first [angulation] technique for determining, for at least one of the communication 
stations, CS, at least one of (i) and (ii) following: (i) a distance between the communication 

15 station CS and the mobile station M, said distance dependent upon signal time delay derived 

information, and (ii) a wireless signal angle of arrival between the mobile station M and the 
communication station CS, wherein said at least one communication station CS is stationary; 

(b) a learning technique, wherein said learning technique uses a learned association for 
associating (bl) and (b2) following: 

20 (bl) information obtained from at least one of signal strength and signal time delay 

measurements of wireless signals communicated between the mobile station M and 
the communication stations, and 
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(b2) data identifying a likely geographical range for a location for the mobile station M, 
wherein said association is learned by a training process using a plurality of data pairs, 
each said data pair including: first information identifying a known location of some mobile 
station, and second information from wireless signal measurements communicated between 
said some mobile station and one or more of the communication stations when said some 
mobile station is at the known location; 

a stochastic technique, wherein said stochastic technique uses a statistical correlation for 
correlating (cl) and (c2) following: 

(cl) information obtained from at least one of signal strength and signal time delay 

measurements of wireless signals between the mobile station M and the 

communication stations, and 

(c2) data , D, [identifying a likely geographical range for a location for the mobile 

station M] wherein for each location Lr of a plurality of locations, said data D 
includes one or more wireless signal measurements related to a wireless 
communication between some mobile station different from the mobile station M 

when the different mobile station is substantially at L r , and , 

wherein said correlation is used for determining a likely geographical range, GR, for a 
location for the mobile station M and data indicative of a probability that the mobile station 

M is within the likely geographical range GR [of (c2)|; 

a signal location [multipath resolution] technique for determining a likely geographical range 
or location ( L) for a location of the mobile station M, wherein for determining L, (dl) - 
(d2 [3]) following hold: 

(dl) the signal location [multipath resolution] technique is dependent upon 

characteristics of wireless signals [multipath data, wherein the multipath data is] 
obtained from wireless signal [multipath] information communicated between the 
mobile station M and the communication stations [J; 

(d2) the signal location [multipath resolution] technique is dependent upon (i) and (ii) 
following: (i) a representation of each of a plurality of geographical locations and 

(ii) for each of the geographical locations, corresponding wireless signal 

5 
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characteristics of [xnultipath information] previously obtained using transmissions 
between some mobile station (M^) different from M. and the communication 
stations, when the some mobile station transmitted from approximately the 

55 geographical location [, 

(d3) the multipath resolution technique selects one or more of the geographical location 
representations that are likely to be approximate to the unknown location] ; 
wherein said signal location technique performs a step of determining L as being 
closer to one or more of the geographical locations of (d2)(i), when a greater similarity is 
60 determined between the corresponding wireless signal characteristics for the one or more 

of the geographical locations, and the characteristics of wireless signals of (dl); 

wherein said determining step uses signal characteristics indicative of multipath for 
determining the similarity; 
first receiving, from said first location estimator, in response to said first location estimator 
65 obtaining a first instance of its said corresponding input data for said at least one occurrence, first location 
related information having at least a first likely geographical range for a location of the mobile station M; 

second receiving, from said second location estimator, in response to said second location 
estimator obtaining a second instance of its said corresponding input data for said at least one occurrence, 
second location related information having at least a second likely geographical range for the location of 
70 the mobile station M; 

wherein for locating at least one mobile station of a plurality of mobile stations that also 
includes M. at least one of said first and second location estimators determines a geographical range for 
M w using a delay time of a signal from at least one non-terrestrial wireless transmitter to My for 
determining a spatial range between My and the at least one non-terrestrial wireless transmitter; 
75 wherein each of said first and second likely geographical ranges is determined in a manner that is 

substantially unaffected by the likely geographical range of the other of said first and second location 
estimators; >w 

determining a resulting location estimate of the mobile station M that is dependent upon at least 
one of: (a) and (b) following: (a) a first value obtained from said first location related information, and (b) 
80 a second value obtained from said second location related information. 



6 




Application Serial No 09/194,367 
Preliminary Amendment Filed June 2, 2003 
/ 

jro (Previously Added) The method as claimed in Claim < 857fiirther including: 
first supplying said first location estimator with said first instance; and 
second supplying said second location estimator with said second instance; 
wherein for at least one of said four steps of first and second supplying, and, first and second 
5 receiving uses a transmission on the Internet. 

s 1 

3 /87. (Previously Added) The method as claimed in ClaimJiSflurther including a step of receiving 
said wireless signal measurements during a wireless communication between said mobile station M and 
said plurality of communication stations for contacting an emergency response center. 

/ 

(Previously Added) The method as claimed in Clairn^Sfwherein said step of providing 
access includes transmitting, through a telecommunications network, said first location estimator from a 
source site to an activation site for generating said first likely geographical range. 

(Previously Added) The method as claimed in Claim£#fwherein said step of transmitting 
includes sending an encoding of said first location estimator via the Internet. 




i Pleasg-; 

k (Currently Amended) The method as claimed in Claim JJ5^1\irther including a step of retrieving 

at least one of (e) and (f) following: 

(e) first historical location data including (i) and (ii) following: 

(i) a first set of likely geographical ranges for one or more mobile station locations, 
5 said geographical ranges of said first set are generated by a location estimator LEi 

providing a plurality of first outputs wherein each of said first outputs includes at 
least one geographic value that is substantially effectively equivalent to a value of a 
corresponding output of said first location estimator, wherein LE! uses first data 
obtained from wireless signal measurements of transmissions between (1) and (2) 
10 following: (1) one or more of a plurality of mobile stations, at a first plurality of 

locations, and (2) said plurality of communication stations; 

wherein said first set is selected by determining that a [distance related] value 
related to a distance between at least one of said likely geographical ranges of said 



amend claim 90 as fo llows: j 
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first set, and said first likely geographical range for the location of the mobile station 
15 M [has] satisfies a predetermined [relationship] condition ; and 

(ii) data identifying said locations of said first plurality of locations; and 
(f) second historical location data including (iii) and (iv) following: 

(iii) a second set of likely geographical ranges for one or more mobile station locations, 
said geographical ranges of said second set are generated by a location estimator 

20 LE 2 providing a plurality of second outputs wherein each of said second outputs 

includes at least one geographical value that is substantially effectively equivalent to 
a value of a corresponding output of said second location estimator, wherein LE 2 
uses second data obtained from wireless signal measurements of transmissions 
between (3) and (4) following: (3) one or more mobile stations, at a second plurality 

25 of locations, and (4) said plurality of communication stations; 

* wherein said second set is selected by determining that a [distance related] 

value^ related to a distance between (5) and (6) following: 

(5) at least one of said [previous] likely geographical ranges for one or more 

mobile station locations of said second [set] plurality of locations , and 
30 (6) said second likely geographical range for the location of the mobile station 

is less than a second predetermined value, and 

(iv) data identifying said locations of said second plurality of locations. 

7 Jtf^ (Previously Added) The method as claimed in Clain^85^irther including, for at least one 
likely geographical range of said first and second likely geographical ranges, a step of obtaining a 
likelihood value that the at least one likely geographical range of said mobile station M includes said 
mobile station M, wherein said likelihood value is obtained using previous likely geographical ranges for 
5 one or more mobile station locations generated by a location estimator LE providing a plurality of outputs 
wherein each of said outputs includes at least one geographical value that is substantially effectively 
equivalent to a value of a corresponding output of the location estimator that generated said at least one 
likely geographical range. 
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Please cancel Claim 92. 



(Previously Added) The method as claimed in Claim^jffurther including performing a first 
simulation for predicting a likelihood of said mobile station M being in said first likely geographical 
range, wherein said simulation uses pairs of location representations, wherein for each pair, a first 
member of the pair includes a likely geographical range obtained from a location estimator LE providing 
an output wherein said output includes at least one geographical value that is substantially effectively 
equivalent to a value of a corresponding output of said first location estimator for locating a different 
mobile station, and a second member of the pair including a representation of an independently 
determined location of the different mobile station. 




JjPlease amend claim 95 as follows^! I 

(Currently Amended) The method as claimed in Clain^£5fwherein at least one of said first and 



second location estimators utilize one of the following: 

(a) a pattern recognition location technique for estimating a location of said mobile station M by 
recognizing a pattern of characteristics of said corresponding input data obtained from at 
least first and second transmission paths of multiple transmission paths of the transmissions 
between said mobile station M and at least one of the communication stations; 

(b) a mobile base station estimator for estimating a location of said mobile station M from 
location information received from a mobile base station detecting wireless transmissions of 
said mobile station M; and 

(c) a coverage area location technique for estimating a location of said mobile station M by 

determining an [common] area of wireless coverage area[s] for [different sets of] one [or 
more] of said communication stations. 

Please amend Claim 96 as followsT[ / 

6. (Currently Amended) The method as claimed in Claim j^fwherein at least one of the following 
(a) through (c) holds: 
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(a) for said learning technique, said association is provided, at least in part, by an artificial neural 
network for recognizing a pattern of characteristics of location information obtained from 

5 said wireless signal measurements; 

(b) said first [angulation] technique provides the distances between the mobile station M and 
said at least one communication station using one or more of: a wireless signal time of 
arrival, a wireless signal time difference of arrival, and a wireless signal strength indication; 
and 

10 (c) said stochastic technique provides said statistical correlation using one of: principle 

decomposition, least squares, and partial least squares[, and Bollenger Bands]. 



j^Ple ase amend Claim 97 as follows^ 

\ I J^' (Currently Amended) A method for estimating, for each mobile station M of a plurality of 
mobile stations, an unknown terrestrial location, L, for M using wireless signal measurements obtained 
from transmissions between said mobile station M and a plurality of fixed location terrestrial 
communication stations, wherein each of said communications stations is substantially co-located with 

5 one or more of a transmitter and a receiver for wirelessly communicating with said mobile station M, 
comprising: 

initiating one or more requests for information related to the location of said mobile station M 
with one or more mobile station location evaluators such that when said location evaluators are supplied 
with corresponding input data having values obtained using wireless signal measurements obtained via 
10 transmissions between said mobile station M substantially at L, and the communication stations, said one 
or more location evaluators perform at least two of the following techniques (i), (ii) and (iii): 

(i) a first technique for estimating where said mobile station M is located using signal time 
delay values obtained from signals received at the mobile station M from one or more satellites, 
wherein said first technique uses said signal time delay values for determining one or more 

15 distances between said mobile station M and said one or more satellites; 

(ii) a second technique for recognizing multipath characteristics, wherein said second 
technique includes the steps of (a) and (b) following: 

(a) calibrating, for each location L a of a plurality of geographical locations, (al) and 
(a2) following: (al) a representation of the geographical location L a , and (a2) for 
20 the geographical location L a , corresponding multipath information indicative of 
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multipath signals previously transmitted between some mobile station (M?) and the 

communication stations, when the some mobile station M2 transmitted from 
approximately the geographical location L a ; 

(b) determining one or more likely location estimates for M by identifying a similarity 
25 between (bl) and (b2) following: (bl) multipath characteristics determined from 

wireless signals communicated between the mobile station M and the 
communication stations, and (b2) the multipath information of (a2) for a collection 
of one or more of the geographical locations; and 
(iii) a third technique, wherein said third technique uses a statistical correlation for correlating 
30 (c) and (d) following: 

(c) values that are a function of at least one of: a signal strength and a signal time 
delay of wireless signals between said mobile station M and the communication 

' stations, and 

(d) information indicative of: a plurality of collections of wireless signal 

35 measurements, wherein for each said collection, there is a known location S 

where said collection is obtained from transmissions between said 

communication stations and some mobile station (M V ) at the location S; 
wherein said correlation is used for determining that the mobile station M is within a 
corresponding geographic area; 
40 obtaining a first collection of one or more location estimates of said mobile station M, from said 

one or more location evaluators using said corresponding input data; 

wherein for locating at least one mobile station My of a plurality of mobile stations that also 

includes M, at least one of said first and second location estimators determines a geographical range for 
Mu using a delay time of a signal from at least one of the satellites to M H for determining a spatial range 
45 between said mobile station Mw and the at least one satellite; 

wherein said step of obtaining requires two way communication between the mobile station M 
and at least one of the communication stations prior to performing any of said first, second and third 
techniques; 

transmitting, to a predetermined destination via a communications network, resulting information 
50 related to the location L of said mobile station M, wherein said resulting information is dependent on at 
least said first collection of location estimates. 
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second obtaining, from a second set of said one or more location evaluators, a second collection 
of one or more location estimates using values obtained from wireless signal measurements for a time 
different from a time of the transmissions between the mobile station M and the communication stations 
for supplying said corresponding input data; 

determining, as part of said resulting information, a resulting location estimate of the mobile 
station M, wherein said resulting location estimate is dependent upon: (a) a first value obtained from said 
first collection of location estimates, and (b) a second value obtained from said second collection of 
location estimates. 



locations using wireless signal measurements obtained from transmissions between said mobile stations 
and a plurality of fixed location terrestrial communication stations, wherein each of said communications 
stations includes one or more of a transmitter and a receiver for wirelessly communicating with said 
mobile stations, comprising: 

receiving, from a plurality of location requesting sources, a plurality of input requests for 
locations of the mobile stations, wherein for each of the input requests there is a corresponding 
destination for a responsive output; 

for each of the input requests, providing one or more location requests for location information, 
related to a location of one of said mobile stations, to one or more mobile station location determining 
sources such that said one or more location determining sources perform at least two of the following 
techniques (i), (ii), (iii) and (iv): 

(i) a first technique for determining location information of said mobile stations, wherein for 
at least some geographical location of some mobile station Ml of the mobile stations, the 
first technique outputs first data providing geographical information for locating Ml 
using a signal time delay value dependent upon a first input obtained from a signal, S b 
received at the mobile station Ml from a satellite, wherein said first technique uses said 
signal time delay value for determining at least one distance between said mobile station 
Ml and the satellite; 

(ii) a second technique for determining location information for said mobile stations, wherein 
for some mobile station M2 of the mobile stations, the second technique outputs second 




Please amend Claim 99 as follows: 



(Currently Amended) A method for locating mobile stations at one or more unknown terrestrial 
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data providing geographical information for locating M2 by recognizing a pattern of 
characteristics of a second input obtained from wireless communications between M2 
and the communication stations, wherein said second technique uses an association for 
25 associating, for each location L of a plurality of mobile station locations, multipath 

wireless signal characteristics between: (a) one or more of the communication stations, 
and (b) one of the mobile stations at the location L; 

(iii) a third technique for determining location information for said mobile stations, wherein 
for at least some geographical location of some mobile station M3 of the mobile stations, 

30 and for at least a corresponding one of the communication stations CS that is responsive 

to transmissions from the mobile station M3, the third technique in response to a third 
input, outputs third data providing geographical information for locating M3 using one of 
' (a) and (b) following: 

(a) a distance between the communication station CS and the mobile station M3, 
35 said distance dependent upon measurements of a time delay of signals 

transmitted between the mobile station M3 and the communication station CS, 
said measurements of a time delay obtained from the third input, and 

(b) a direction of M3 from CS, wherein the third input is indicative of an angular 
orientation about the communication station CS of a direction of the wireless 

40 transmissions to CS from M3 ; and 

(iv) a fourth technique for determining information for likely locations of the mobile stations, 
wherein for each mobile station M4 of at least some of the mobile stations, the fourth 
technique outputs fourth data providing geographical information for locating M4, 
wherein (c) - (e) following hold: 

45 (c) the fourth technique is dependent upon multipath data of a fourth input, wherein 

the multipath data is obtained from wireless signal multipath information 
communicated between the mobile station M4 and the communication stations, 
(d) the fourth technique is dependent upon (dl) and (d2) following: (dl) a 

representation of each of a plurality of geographical locations, and (d2) for each 
50 location, L d , of the geographical locations, corresponding multipath information 

previously obtained using transmissions between some one of the mobile 
stations and the communication stations, when the some one mobile station 
transmitted from approximately the geographical location Ld, 
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(e) the fourth technique determines one or more of the geographical location 
55 representations that are likely to be approximate to at least one unknown 

location of the mobile station M4; 
first obtaining, in response to a first of the location requests received from a first of the requesting 
sources, at least a first location information of a first location of a first of said mobile stations, said first 

location information is determined using [a first set of one or more of] at least said first data from an 

60 instance of said first technique [ said first, second, third, and fourth data], wherein for each of the 

techniques (i), (ii), (iii) and fiv) above used to obtain said first location information [each member of said 

first set], the first mobile station is a respective occurrence of the corresponding one of the mobile 

i stations Ml, M2, M3, and M4[, and wherein said first location information is dependent upon each of the 

instances of said first, second, third, and fourth inputs corresponding to a member of said first set] ; 
65 first determining, using said first location information, first output location data according to a 

first output criteria for the corresponding destination for the first request, said first output location data 
including a representation identifying a first geographical range of the first location; 

second obtaining, in response to a second of the location requests received from a second of the 
requesting sources, at least a second location information of a second location of a second of said mobile 

70 stations, said second location information is determined using a [second ]set of one or more instances of 
said first, second, third, and fourth data, wherein for each of the techniques (i), (ii), (iii) and (iv) above 
used to obtain said second location information, [each member of said second set, ]the second mobile 
station is a respective occurrence of the corresponding one of the mobile stations Ml, M2, M3, and M4, 
and wherein said second location information is dependent upon each of the instances of said first, 

75 second, third, and fourth inputs corresponding to a member of said [second] set; 

second determining, using said second location information, second output location data 
according to a second output criteria for the corresponding destination for the second request, said second 
output location data including a representation identifying a second geographical range of the second 
location; 

80 wherein there is at least one technique of said first, second, third, and fourth techniques, such that 

said first location information [geographical range] is dependent upon first geographical information 

from an instance of said at least one technique ['s corresponding member in said first set], and wherein 
said second location information is dependent upon at least one geographical extent for identifying the 
second location, wherein the at least one geographical extent [geographical range] is not dependent upon 
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any geographical extent for identifying the second location [information for locating the second mobile 
station from] determined by any instance of said at least one technique; 

wherein for at least one of said first and second output criteria there is an output criteria for 
another of the location requests that is different from said at least one output criteria; 

first transmitting said first output location data to its corresponding destination via a 
communications network; and 

second transmitting said second output location data to its corresponding destination via a 
communications network. 



JflO. (Currently Amended) A location system for determining a location of a mobile station M, 
wherein said mobile station is one of a plurality of mobile stations, and signal measurements are available 
of wireless transmissions between the plurality of mobile stations and a plurality of terrestrial 
communication stations, comprising: 

one or more location estimators, each said location estimator for estimating a likely geographical 
location for each of one or more individual mobile stations of the plurality of mobile stations when said 
location estimator is supplied with data obtained from a set of said wireless signal measurements provided 
by wireless transmissions between the individual mobile station and at least one of said plurality of 
communication stations; 

an archive for storing a plurality of data item collections, wherein for each geographical location 
of a plurality of geographical locations, there is one of said data item collections having (al) and (a2) 
following: 

(al) a representation of the geographical location, and 

(a2) data obtained from wireless signal measurements provided by one of the plurality of 



a performance evaluator for determining, for at least one of said location estimators, ESTR, a 
corresponding one or more performance measurements indicative of a previous performance of said one 
location estimator ESTR in locating one or more of the plurality of mobile stations, wherein said 
corresponding performance measurements are determined using said data item collections; 

a controller for activating a group of at least one of said location estimators, having ESTR therein, 
wherein (bl) and (b2) following occur: 




Please amend claim 100 as follows: 





mobile stations transmitting from approximately the geographical location of (al); 
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(bl) ESTR outputs a corresponding likely geographical location LE of an unknown location 
of said mobile station M when ESTR is activated with a first said set of wireless signal 
measurements provided by wireless transmissions between said mobile station M and at 
25 least one of said plurality of communication stations for determining the unknown 

location of M in substantially real time with receiving said transmissions , and 
(b2) the likely geographical location LE has a corresponding likelihood value indicating a 
likelihood of said mobile station M being at a location represented by LE, wherein said 
one or more corresponding performance measurements for said one location estimator 
30 ESTR are used in determining said corresponding likelihood value; 

a location determiner for determining resulting location information for said mobile station M, 
wherein said location determiner uses LE to obtain the resulting location information , and wherein said 
resulting location information is dependent upon said corresponding likelihood value . 



Please amend claim 101 as follows 



owsT^ 



(Currently Amended) A method for determining a location of a mobile station, M, wherein said 
mobile station M is one of a plurality of mobile stations, and signal measurements are capable of being 
obtained by wireless transmissions between the plurality mobile stations and a plurality of fixed location 
communication stations, each of said communication stations capable of at least one of: wirelessly 
5 detecting said mobile station M, and wirelessly being detected by said mobile station M, comprising: 

providing access to a first [instance ]of a mobile station location estimator for estimating, for 

each of one or more of said mobile stations, a location of the mobile station when said first [instance 

1 location estimator is supplied with corresponding input data obtained using said signal measurements 
obtained by wireless transmissions between the mobile station and said plurality of communication 
10 stations; 

storing a plurality of data collections, wherein for each of a plurality of geographical locations, 
there is one of said data collections having (al) and (a2) following: 
(al) a representation of the geographical location, and 

(a2) a representation of one or more of (i) and (ii) following: (i) data (D) indicative of said 
15 signal measurements between one of the mobile stations and the plurality of 

communication stations when said one mobile station is approximately at the 
geographical location of (al) , and (ii) a location estimate output by a location estimator 
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(LE) when LE is supplied with said corresponding input data for said first location 
estimator for one of said mobile stations being approximately at the geographical location 
20 of (al), wherein LE is one of: said first mobile station location estimator, or another 

location estimator providing location estimates that are effectively identical to those of 
said first location estimator ; 
obtaining, from said signal measurements between said mobile station M and said plurality of 

communication stations, an initial location estimate of said mobile station M from said first [instance 
25 J mobile station location estimator, wherein said location of M is unknown ; 

[additionally] obtaining additional data for locating the mobile station M, wherein said additional 
[ location ] data includes information related to at least one of: an inaccuracy in said initial location 
estimate, and an increased accuracy in locating the mobile station M, wherein said additional data is 
obtained as a function of one or more additional location estimates, wherein said additional estimates 
30 satisfy a condition indicative of a closeness of said additional estimates to said initial estimate, and 

wherein said additional location estimates are provided [output] by one of (bl) and (b2) following: 

(bl) said first mobile station location estimator, or some [a second instance of said ] location 
estimator providing location estimates that are effectively identical to those of said first 
location estimator, when [said second instance is] supplied with said corresponding input 
35 data (ID) for said first location estimator for locating one of said mobile stations, wherein 

said corresponding input data ID is obtained from data D [input from at least one of said 

representations of signal measurements] of (a2) (i) for one of the data collections [ for at 
least one of said data collections, wherein for each occurrence of at least a majority of 
occurrences of locating the mobile stations, said first and second instances output 

40 location estimates that are approximately the same]; and 

(b2) the portions (a2)(ii) for one or more of the data collections; 

deriving a further location estimate of said mobile station M , wherein said deriving step uses said 
additional data to determine said further location estimate as a more accurate location estimate of the 
mobile station M than said initial location estimate, and wherein said further location estimate is 
45 dependent upon a group of one or more of said geographical location representations offal) for said data 
collections whose representations of (a2) were used in obtaining one of said additional location estimates 
[using a group of one or more of said geographical location representations of (al) for said data 
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collections whose representations of signal measurements of (a2) were used to generate one of said 
additional location estimates] . 

ase amend Claim 102 as follows^S / 5* 

(Currently Amended) The method as claimed in Claim^T/wherein said step of deriving 

includes determining information indicative of a geographical area [an area boundary] of said further 
location estimate as a function of said geographical location representations in said group. 



Please amend claim 103 as follows: 




Please_amend Claim 103 as follows: ( 

\ 1 ytf. (Currently Amended) A location system for locating a mobile station M using wireless signal 

measurements obtained from transmissions between said mobile station M and a network of transceivers, 
5 wherein said transceivers are cooperatively linked for use in locating the mobile stations, comprising: 

a communications interface for routing, to each of one or more location estimators, corresponding 
input data for estimating one or more initial locations of said mobile station M, wherein said 
corresponding input data is obtained using measurements of wireless signals obtained by transmissions 
between (i) and (ii) following: 
10 (i) the mobile station M, at a corresponding geographical location, and 

(ii) the network of transceivers; 
a location estimate adjuster for deriving an additional location estimate of said mobile station M 
using a first initial location estimate generated by a first of said location estimators, wherein said 
additional location estimate is determined using one or more other location estimates generated by a 

15 second [one of said] location estimators], wherein a range is accessed such that said other location 

estimates are within said [a predetermined] range of [area about] said first initial location estimate, and 
said additional location estimate is determined using known locations corresponding to said other location 
estimates; and 

an output gateway for transmitting, to a predetermined destination, a resulting location estimate 
20 that is dependent upon one or more of said first initial location estimate and said additional location 
estimate. 
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Please amend Claim 105 as follows: \ J 



\% (Currently Amended) The location system, as claimed in Claim ip3^further including a most 

likely estimator for determining said resulting location estimate of the corresponding geographical 
location of the mobile station M, said resulting location estimate being derived using said additional 

location estimate and a [its] corresponding confidence value therefor, said most likely estimator includes 
5 a probability density function for fuzzifying at least said confidence value for said additional location 
estimate over an area adjacent a boundary of said additional location estimate. 



Please amend Claim 106 as followsT^ 
^/ |£) 1^)6. (Currently Amended) A location system for locating mobile stations using wireless signal data 
Vy obtained from transmissions between said mobile stations and a network of fixed location communication 

stations, wherein said communication stations are cooperatively linked for use in locating said mobile 
stations, comprising: 

5 an archive for storing a plurality of data collections, wherein for each of a plurality geographical 

locations, there is one of said data collections having (al) and (a2) following: 
(al ) a representation of the geographical location, 

(a2) a set of said wireless signal data obtained using transmissions between one of said mobile 
stations and the network, wherein the one mobile station transmits from approximately 
10 the geographical location of (al); 

a n interface for communicating with a plurality of location estimators, one or more of which are 
included in the category (bl) following, and one or more of said location estimators are included in the 
category (b2) following: 

(b 1 ) a first category of adaptable location estimators , wherein each said adaptable location 
15 estimator generates geographical location estimates for each mobile station (M m ) of a 

plurality of said mobile stations [,] when [wherein for each] said adaptable location 

estimator receives corresponding input [, there is a corresponding group of wireless signal 
measurement parameters, wherein for said adaptable location estimator to generate a 
location estimate of an individual one of said mobile stations, at least some of said 

20 parameters must be instantiated with] values obtained from transmissions between said 

[individual] mobile station and a plurality [one or more] of the communication 
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stations, and wherein each said adaptable location estimator adapts its generated 
geographical location estimates according to changes in said data collections of said 
archive; 

(b2) said second category of location estimators, wherein each said location estimator of said 
second category determines a location for each mobile station (M h ?) of a plurality of said 
mobile stations by using wireless signals, S, received by M h? , or another of said mobile 
stations, from a plurality of non-terrestrial transmitting stations, wherein said wireless 
signals S provide time values for determining a spatial range between: (i) Mh? or the 
another mobile station, and (ii) each of at least two of the non-terrestrial stations, wherein 
\ the spatial ranges are determined from transmission times for each of the wireless signals 

. ^Cf transmitted by the at least two of the non-terrestrial transmitting stations; 

\j a location estimator selector for selecting one or more of said plurality of location estimators for 

generating mobile station location estimates; 
35 wherein for locating one of said mobile stations, M, said location estimator selector selects one or 

more o f: one of said adaptable location estimators , and one of said location estimators of said second 

category according to whether said corresponding input values are available [at least some of said 
parameters from said corresponding group of parameters for the adaptable location estimator are able to 
be instantiated using wireless signal measurements obtained from transmissions between said mobile 
40 station M and the communication stations] . 



0 '0 

(Previously Amended) The location system of Claim ^J^ffurther including a combiner location 
estimator for determining a resulting location estimate of said mobile station M by combining a plurality 
of location estimates from the selected one or more location estimators. 

^ \)K (Previously Added) The location system as claimed in Claim Jj9?/wherein at least a first of said 
adaptable location estimators includes a first artificial neural network, and said first artificial neural 
network is one of: a multilayer perceptron, an adaptive resonance theory model, and radial basis function 
network. 



Please cancel Claim 111. 
Please cancel Claim 112. 
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1 (Previously Added) A location system for locating a wireless mobile station that is capable of 
communicating with a plurality of networked communication stations, comprising: 

a transceiver: (a) for at least detecting a direction of wireless signals transmitted from the mobile 
station, and (b) for communicating with said networked communication stations information related to a 
5 location of said wireless mobile station; 

a signal analyzer for determining whether a detected wireless signal from said mobile station has 
been one of: reflected and deflected; / 

one or more location estimators for providing one or more location estimates of said mobile 
station by using wireless signals transmitted from said mobile station, wherein at least one of said location 
10 estimators utilizes the signals from said mobile station that are determined to be neither reflected nor 
deflected; and 

a transport for moving at least said transceiver when locating said wireless mobile station. 

Ur4. (Previously Added) The location system as claimed in Claim 1 L3f wherein said signal 
analyzer includes a comparator for comparing: (a) a distance of said mobile station from said transceiver 
using a signal strength of said wireless signals from said mobile station, with (b) a distance of said mobile 
station from said transceiver using a signal time delay measurement of wireless signal from said mobile 
5 station. 

\y^\ (Previously Added) The location system as claimed in ClaimJ^3f^rther including one or 
more transceiver location estimators for estimating a location of said transceiver, wherein at least one of 
said transceiver location estimators uses data from wireless signals communicated between: (i) said 
transport, and (ii) one of; said networked communication stations and a global positioning satellite. 

X\$. (Previously Added) The location system as claimed in Claim J^g^further including a 
deadreckoning component operatively movable with movements of said transport for estimating a change 
in a location of said transceiver, wherein said deadreckoning component determines incremental updates 
to at least one location estimate of said transport output by at least one of said transceiver location 
5 estimators. 



Please amend claim 1 17 as follows: 
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\^f. (Currently Amended) A method for locating a first and second wireless mobile stations using 
measurements of wireless signals, wherein at least one of: (i) said measurements, and (ii) said wireless 
signals are transmitted : (1) between the first mobile station and at least one of a plurality of terrestrial 
transceivers, and (2) between the second mobile station and at least one of a plurality of terrestrial 
transceivers, and wherein said transceivers are capable of at least wirelessly detecting a plurality of 
wireless transmitting mobile stations, including said first and second mobile stations, comprising: 

providing access to first and second mobile station location techniques, wherein each of said location 
techniques is capable of providing a location estimate for each mobile station of at least some of said 
mobile stations when said location technique is supplied with corresponding data obtained from wireless 
signal measurements communicated between the mobile station and one or more of said plurality of 
transceivers; 

wherein (a) and (b) following: 

(a) said first location technique determines first location information for one of the mobile 
stations, M a , using values that are indicative of a signal time delay between the mobile station 
M a and one or more of the terrestrial transceivers, said first location technique determines the 
first location information by performing a triangulation or trilateration, at a location different 
from that of the mobile station M a , and 

(b) said second location technique determines one or more locations for one of the mobile 
stations by performing a signal processing technique for determining location information 
{Iblof the mobile station Mb using wireless signals, S, received by Mh , or another [at least 
one] of the mobile stations (MA from a plurality of non-terrestrial transmitting stations, 
wherein said location information is dependent upon time values obtained from said wireless 
signals S [provide time values, and said signal processing technique] for determining a 
spatial range between: (i) M h or the another mobile station M £ . and (ii) each of at least two of 
the non-terrestrial transmitting stations, wherein the spatial ranges are determined 

from [determines at least one] corresponding transmission times [differential between the 
time values] for each of the wireless signals transmitted by the at least two of the non- 
terrestrial transmitting stations and received by the mobile station Mh or M £ : 

first supplying said first location technique with corresponding first [corresponding] data obtained 
from wireless signal measurements communicated between one or more of (cl) and (c2) following : (cl) 
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said first mobile station and one or more of said plurality of transceivers, and (c2) said second mobile 
station and one or more of said plurality of transceivers; 

second supplying said second location technique with corresponding second [corresponding] data 
obtained from wireless signal measurements communicated between one or more of (dl) and (d2) 
following : (dl) said first mobile station and one or more of said plurality of transceivers, and (d2) said 
second mobile station and one or more of said plurality of transceivers; 

first receiving from said first location technique, first location related information representing one 
or more of (el) and (e2) following : (el) a first range of locations for the first mobile station wherein said 
first mobile station is an instance of and (e2) a second range of locations for the second mobile 
station wherein said second mobile station is an instance of M^ ; 

second receiving from said second location technique, second location related information 
representing one or more of (fl) and (f2) following : (fl) a third range of locations for the first mobile 
station wherein said first mobile station is an instance of M h, and (f2) a fourth range of locations for the 
second mobile station wherein said second mobile station is an instance of M k; 

wherein said second location technique uses said corresponding second data to provide an 
improvement to said second location related information over an instance of the location information l hi 

determining resulting location information for each of the first and second mobile stations using at 
least one of (gl) and (g2) following : ([a]gi) a first value obtained from said first location related 

information, and ([b]g2) a second value obtained from said second location related information; 

wherein there is at least one predetermined common location related component activated for 
locating each of said first and second mobile stations, wherein (hi) and (h2) following hold : 

([iJiUJ sa id common component is activated, for said first mobile station, after at least one step (SI) 
of said steps of first and second supplying, when [for said at least one step,] said corresponding 
one of first and second data , for said step Sh includes wireless signal measurements for said first 
mobile station, and 

([ii]h2) said common component is activated, for said second mobile station, after at least one step 

(S2) of said steps of first and second supplying, when [for said at least one step,] said 
corresponding one of first and second data , for said step S2, includes wireless signal 
measurements for said second mobile station [; 
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60 providing said resulting location information for each of the first and second mobile stations for 

presentation, wherein said presentation for at least one of said first and second mobile stations is 

determined according to an expected accuracy of said resulting location information] . 
Please a mend claim 1 18 as follows^ 

y(%. (Currently Amended) A method for locating a wireless mobile station, comprising: 

repeatedly performing the following steps (Al) through (A3) for tracking the mobile station, 
wherein there is at least a first and a second mobile station location technique, each of the location 

techniques able to provide [a] corresponding location information of a location of the mobile station at 
5 some time during said step of repeatedly performing; 

(Al) receiving [a] the corresponding location information of the mobile station from at least one 
/ of the first and a second mobile station location techniques, wherein: 

(a) said first location technique determines a first location information of the mobile 
station when supplied with first data, wherein said first data includes timing values 

10 obtained from wireless timing signals received by the mobile station from one or 

more satellites, wherein the first location technique determines the first location 

information using information indicative of a distance [range] between the mobile 
station and at least one of the one or more satellites; and 

(b) said second location technique determines a second location information of the 
15 mobile station when supplied with second data, wherein said second location 

technique uses values from said second data that are obtained using time delays of 
wireless signals transmitted between the mobile station and a plurality of terrestrial 
transceivers cooperatively linked together for use in two way communication with 
the mobile station, wherein the second location technique determines the second 
20 location information by determining at least one of (i) and (ii) following: (i) a 

representation of a locus of locations having substantially a same time difference of 
arrival for wireless signals communicated between: the mobile station, and each of at 

least two of the transceivers, and (ii) an area identified by [having substantially 
common] determining a correspondence between surveyed wireless signaling 
25 characteristics of the area and [multipath characteristics, wherein the area is 
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identified by multipath characteristics obtained from] wireless signals communicated 
between the mobile station and the transceivers; 
(A2) determining at least one resulting location information of said mobile station using at least 
one of: (a) a first value obtained from an instance of the first location information received from said first 
30 location technique, and (b) a second value obtained from an instance of the second location information 
received from said second location technique; 

wherein said step of determining includes a step of determining a likely roadway upon which the 
mobile station is located; 

(A3) outputting said resulting location information for display on a display device, wherein said 
35 resulting location information is displayed as at least one location of the mobile station on a map having 
roadways thereon; 

wherein: (1) an estimate of a first location of the mobile station is included in an instance of said 
first location information obtained from an instance of the first data for substantially the first location, and 
(2) an estimate of a second location of the mobile station is included in an instance of said second location 
40 information obtained from an instance of the second data for substantially the second location. 




ws: I 



Please amend claim 1 19 as follows: 

(Currently Amended) A method for locatingf, from] a plurality of wireless mobile stations, 

wherein for each [one] of the wireless mobile stations , M, [using] measurements of wireless signals are 

used[, wherein] such that at least one of: 
(i) said measurementSi and 
5 (ii) said wireless signals A 

is [are] transmitted between said [one] mobile station M and at least one of a plurality of fixed location 
communication stations, each communication station capable of at least one of receiving wireless signals 
from, and transmitting wireless signals to said [one] mobile station M, comprising: 

receiving, from each of at least first and second mobile station location estimators, corresponding 
10 first and second information related to [a likely] geographical approximations for a location of a first 
instance Mj ^ of M [said one mobile station], wherein: 

(a) for determining a likely geographical approximation, GAa, for a location, La, of a 

second of the mobile stations (M? ) at a time Ta, said first location estimator generates 
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GAa without requiring a prior likely geographical location approximation generated by 
said second location estimator for locating M2 [the second mobile station] at 
substantially the location La at substantially the time Ta, and, 
(b) for estimating a likely geographical approximation, GAb, for a location, Lb, of a third 
one of the mobile stations (MV ) at a time Tb, said second location estimator generates 
GAb without requiring a prior likely geographical location approximation generated by 
said first location estimator for locating M3 [the third mobile station] at the location Lb 

at substantially the time Tb; 
wherein each of said first and second mobile station location estimators activates or receives an 
output from at least one of the techniques (Al) through [and] (A5[2]) following [hold]: 

(Al) [said first location estimator performs] one or more coverage area analysis techniques for 
locating an instance of one of the plurality of mobile stations when [said first location 
estimator is] supplied with first data obtained from wireless signal measurements 

communicated between [said one mobile station] and one or more of said plurality of the 
communication stations, wherein each said coverage area analysis technique obtains, when 
activated [determines] for [said one mobile station], at least one location estimate of 1 ^ 

that is indicative of a wireless coverage area of one of said communication stations [at least 
one of (i) and (ii) following: 

(i) an area determined using at least one of (a) and (b) following: (a) for each 
communication station CS a of one or more of said communication stations that 
wirelessly detect said one mobile station, a corresponding area wherein the 
communication station CS a is likely to be able to detect said one mobile station, and (b) 
for each communication station CSb of one or more of said communication stations that 
is wirelessly detected by said one mobile station, a corresponding area wherein the 
communication station CSb is likely to be detected by said one mobile station, and 

(ii) an area determined using at least one of (c) and (d) following: (c) for each 
communication station CS C of one or more of said communication stations that can not 
detect said one mobile station, a corresponding area wherein the communication station 
CS C is unlikely to be able to detect said one mobile station, and (d) for each 
communication station CS d of one or more of said communication stations that can not 
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be detected by said one mobile station, a corresponding area wherein the 
communication station CS d is unlikely to be detected by said one mobile station, and]; 

(A2) [said second location estimator, when supplied with second data obtained from wireless 
signal measurements communicated between said one mobile station and one or more of said 
plurality of communication stations, performs at least one of the location techniques (iii) 
through (vii) following: 

(iii) ]a second [pattern recognition] technique, wherein said second [pattern recognition] 
technique estimates a location of an instance h of one of the plurality of mobile 
stations, wherein when supplied with second data obtained from wireless signal 
measurements communicated between I? and one or more of said plurality of 

communication stations, said second technique [said one mobile station by] determines 

a correspondence between [using a comparison of] (1) and (2) following: (1) at least 
one value derived from said second data A and (2) wireless survey data (D) wherein D is 
obtained using [one or more] values, wherein for each value [V of the one or more 

values, V] is derived from mobile station wireless signal measurements at a known 
geographical location; 

[(iv) a trainable mobile station location estimating technique for estimating a location of said 
one mobile station, wherein said trainable mobile station location estimating technique 
is capable of being trained to associate (3) and (4) following: (3) each location L of a 
plurality of geographical locations, and (4) corresponding measurements of wireless 
signals transmitted between some one of the mobile stations and the communication 

stations, wherein said some mobile station is approximately at the location L;] 
(A3)[(v)] a locus computing technique for estimating a location of an instance h of one of 
the plurality of mobile stations when supplied with third data obtained from wireless 
signal measurements communicated between h and two or more of said plurality of 

communication stations [said one mobile station], wherein said locus computing 
technique utilizes measurements (S) [M] of wireless signals from said third [second] 
data [between: said one mobile station, and each of two or more of the communication 
stations] for determining at least one locus of locations for I3 [said one mobile station], 
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wherein at least one of said measurements S [M] is obtained using [a function of] a 
signal time delay between I3 [said one mobile station] and at least one of the two or 
more communication stations; 

£A4)[(vi)] a direction [an angle] of arrival technique for estimating a location of an instance 
h. of one of the plurality of mobile stations when supplied with fourth data obtained 
from wireless signal measurements communicated between h. and one of said 
communication stations (CS d) [said one mobile station], wherein said direction [angle] 
of arrival technique determines a location estimate of I4 [said one mobile station] using 
a direction from which wireless signals arrive at CS4 [at least one of the 
communication stations] from I4 [said one mobile station] wherein said fourth data is 
indicative of a signal direction having a resolution substantially less than 60 degrees : 

(A5) [(vii)] a signal processing technique for estimating a location of an instance Is of one of 

the plurality of mobile stations when supplied with fifth data obtained from [said one 
mobile station using] wireless signals received by I5 [said one mobile station] from 
one or more non-terrestrial transmitting stations, wherein said wireless signals provide 
time values, and said signal processing technique determines at least one differential 

between a time of transmission and a time of arrival [the time values] for the wireless 

signals transmitted by a plurality [two] of the non-terrestrial transmitting stations; 

wherein for at least some instance Mb- of M at least said first location estimator activates or 

receives an output from an instance of said technique of TA5) for locating My ; 

determining a resulting location estimate of said [one] mobile station Mb wherein said step of 
determining includes at least one of the substeps (Bl) through (B3) following: 

(Bl) when said first and second information include, respectively, first and second likely 

geographical approximations, combining said first and second likely geographical 

approximations so that said resulting location estimate is dependent on each of said first 

and second location likely geographical approximations; 
(B2) obtaining one or more rating values for rating said first and second information, wherein 

said rating values are indicative of relative expected performances of said first and second 

location estimators in locating said one mobile station; and 
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(B3) selecting one of said first and second information for receiving preference in determining 
said resulting location. 

Please amend claim 120 as follows: I q£ 

(Currently Amended) The method of Claim l^fwherein said [one] mobile station Ml Js part 
of a mobile base station. 



Please amend claim 121 as follows: 




1 S 

\?\. (Currently Amended) A method for locating a terrestrial wireless mobile station capable of 
wireless two way communication with a plurality of fixed location terrestrial stations, comprising: 

[providing access to a plurality of mobile station location estimating techniques, wherein said 
location techniques provide location information related to said mobile station when said location 
techniques are supplied with corresponding input information upon which their location estimates are 
dependent, and wherein the corresponding input information is at least partially derived from 

measurements of wireless signals transmitted from or received at the mobile station;] 

receiving, over time, a plurality of location estimates of the mobile station from a plurality of 
mobile station location estimating techniques, wherein said location techniques generate location 
information related to said mobile station when said location techniques are supplied with corresponding 
input information upon which their location information is dependent, and wherein the corresponding 
input information is at least partially derived from measurements of wireless signals transmitted from or 
received at the mobile station [ J: 

wherein said step of receiving includes steps (a) and (b) following: 
(a) first receiving, from a first of said location techniques, first location information for the 
mobile station, wherein said corresponding input information for said first location 
technique includes timing data from wireless signals transmitted from one or more global 
positioning satellites, and received by the mobile station, wherein said first location 
technique also uses information dependent upon a location of a terrestrial transceiver, TS, 
that receives wireless transmissions from the mobile station, and resulting in the first 
location information being dependent on the location of TS and the timing data, wherein TS 
is remote from the mobile station; 
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(b) second receiving, from a second of said location techniques, second location information for 
the mobile station, wherein said corresponding input information for said second location 

25 technique includes data that is a function of a signal time delay of wireless signals 

transmitted between the wireless mobile station and one of said plurality of fixed location 
terrestrial stations during a plurality of transmissions between the mobile station and the 
one terrestrial station wherein there is at least one transmission from the mobile station to 
the one terrestrial station, and at least one transmission from the one terrestrial station to the 

30 mobiles station, and wherein said second location information is determined by said second 

location technique at a terrestrial site whose location is independent of a movement of the 
mobile station; 

determining, a plurality of consecutive resulting location estimates for tracking the mobile station, 
wherein said step of determining includes steps (c) and (d) following: 

35 (c) obtaining [deriving], for at least one time during the tracking, a corresponding one of said 

i resulting location estimates of the mobile station using an instance [one] of said first 

j information received from [one or more location estimates by] said first location technique 

for a first location of the mobile station; and 
(d) obtaining [deriving], for at least one time during the tracking, a corresponding one of said 
40 resulting location estimates of the mobile station using an instance [one] of said second 

information received from [one or more location estimates by] said second location 
technique for a second location of the mobile station. 

^ \ y)%. (Previously Added) The method as claimed in Claim^p^wherein said step of determining 
includes: 

establishing a priority between a location estimate of said first location information and a location 
estimate of said second location information. 




Please amend claim 123 as follows: I 3 | 



^ ^ J2>r (Currently Amended) The method as claimed in Claim p2/wherein said step of establishing a 
priority includes obtaining a confidence value for one or more of: (a) at least one of said location 
estimates for said first location information; and (b) at least one of said location estimates for said second 
location information; 
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5 wherein each said confidence value is indicative of a likelihood of the mobile station having a 

location represented by said corresponding location estimate for the confidence value. 

^Please ^a mend claim 124 as followsT^ 3 O 

3 3^24^ (Previously Added) The method as claimed in Claim 1^-fwherein said step of determining 
includes preferring a location estimate of said first location information over a location estimate of said 
second location information when both are available for substantially a same location of the mobile 
station. 



20 

(Previously Added) The method as claimed in Claim^tZl/wherein said step of determining 
includes, for at least one of said resulting location estimates, determining one or more of: (a) a velocity of 
the mobile station, (b) an acceleration of the mobile station, and (c) one or more geographical features 
near said at least one resulting location estimate. 



Please amend claim 126 as follows 





(Currently Amended) A method for providing a location estimate of a wireless mobile station 
using measurements of wireless signals, comprising: 

first providing [transmitting] , when available, a first collection of measurements of wireless 
signals transmitted between said mobile station and one or more satellites, to a first location technique; 
5 second providing [transmitting] , to a second location technique remote from and independent of a 

movement of the mobile station, a second collection of measurements obtained from wireless signals 
transmitted between said mobile station and one or more fixed location terrestrial stations, at least when 
said first collection is not available, wherein said second collection includes signal time delay data of 
wireless signals transmitted between the mobile station and the fixed location terrestrial stations; 
10 wherein said second location technique determines a location estimate of the mobile station by 

determining a locus of locations from at least one of the fixed location terrestrial stations,, wherein for 
locations identified by said locus of locations, a signal time delay dependent condition is satisfied using 
the signal time delay data; 

first obtaining first location information of said mobile station when said first location technique 
15 is supplied with an instance of said first collection; 
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second obtaining second location information of said mobile station when said second location 
technique is supplied with an instance of said second collection; 

accessing at least one value related to a quality of at least one of said first location information 
and said second location information; 
20 outputting, to a source requesting location data for said mobile station, resulting location 

information that is dependent upon; at least one of said first and second location information, and 
dependent upon said at least one value. 

(Previously Added) The method as claimed in Claim l^ffurther including receiving a signal 
from the mobile station for determining a location of the mobile station. 

1,2$. (Previously Added) The method of Claim 1^6f wherein said step of outputting includes one 
of more of: 



(a) sending said resulting location through a communications network to a known destination; 

(b) prioritizing said first and second location information when both are available for locating 
the mobile station at substantially a same time; 

(c) combining said first and second location information when both are available for locating the 
mobile station at substantially a same time. 

^ Pleaseam end Claim 129 as fol lows^ 35^ 
^ ^ (Currently Amended) The method of Claim 1^6fwherein said signal time delay dependent 

condition includes obtaining [one of a triangulation and a trilateration using] one of a time of arrival and 

a time difference of arrival related to [of] wireless signals transmitted between the mobile station and the 
at least one of the fixed location terrestrial stations. 

Plea^ amend Claim 1 30 as followsT^ ^ ^ 

(Currently Amended) The method of Claim 1 ^frfwherein at least one of said steps of first and 

second providing [transmitting] includes transmitting one of said first and second collections on at least a 
portion of the Internet. 




Please amend Claim 131 as follows: 
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(Currently Amended) A method for locating a mobile station using wireless signal 
measurements obtained from transmissions between said mobile station and a plurality of fixed location 
communication stations, wherein each of said communications stations includes one or more of a 
transmitter and a receiver for wirelessly communicating with said mobile station, comprising: 
5 providing access to first and second mobile station location evaluators, wherein said location 

evaluators are able to determine information related to one or more location estimates of said mobile 
station when said location evaluators are supplied with data having values obtained from wireless signal 
measurements obtained via transmissions between said mobile station and the communication stations, 
wherein (A) and (B) following: 
10 (A) said first location evaluator performs one or more of the following techniques (i), (ii) and 

(iii) when supplied with corresponding instances of said data , and for at least one mobile station 
/ n M k of a plurality of mobile stations that also includes the mobile station, said first location 

T evaluator determines a geographical range for Mi using a delay time of a signal from at least one 

satellite to Mi for determining a spatial range between Mw and the at least one satellite; : 
15 the above cited techniques include: 

(i) a first technique for determining one of: (a) for at least one of the communication 
stations a wireless signal angle of arrival, and (b) for at least two of the 
communication stations, a time difference of arrival of wireless signals between the 
mobile station and the at least two communication stations from which for at least 

20 one of the two communication stations there is two way communications with the 

mobile station, wherein the two way communication uses one of: CDMA, TDMA, 
GSM, NAMPS and AMPS as a communication protocol; 

(ii) a second technique for estimating a location of said mobile station, using values 
from a corresponding instance of said data obtained from signals received at the 

25 mobile station from one or more satellites; 

(iii) a third technique for identifying a pattern of characteristics of a corresponding 
instance of said data, wherein said pattern of characteristics is indicative of a 
plurality of wireless signal transmission paths between the mobile station and each 
of a plurality of signal receivers, wherein said signal receivers are included in 

30 [antennas at] one or more of the communication stations; and 

(B) for the one or more of said techniques performed by said first location evaluator, said 
second location evaluator performs a different combination of said one or more of said techniques 
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when supplied with corresponding instances of said data for the one or more techniques of said 
different combination; 

first obtaining, from said first location evaluator, first location related information for identifying 
a location of the mobile station for at least one of the following situations: a tracking of the mobile 
station, and in response to a request for a location of the mobile station, wherein said first location 
evaluator uses one or more available first corresponding instances of said data for said one or more 
techniques performed by said first location evaluator; 

second obtaining, from said second location evaluator, second location related information for 
identifying a location of the mobile station for said same at least one situation when said second location 
evaluator uses one or more available second corresponding instances of said data for said different 
combination of said techniques; 

determining a resulting location information of the mobile station dependent upon at least one of: 
(a) a first value obtained from said first location related information, and (b) a second value obtained from 
said second location related information, wherein said resulting location information includes at least 
some of: 

(i) a value indicative of a likelihood of the mobile station being at a location represented by 
said resulting location information; 

(ii) an identifier for identifying the mobile station; 

(iii) data identifying [indicative of] one or more geographical extents [cells of a geographical 



include] a location estimate (L) of the mobile station [ represented by said resulting 

location information] , wherein the one or more geographical extents provide additional 
information related to their associated location estimate L ; and 
(iv) a timestamp indicative of when the resulting location information corresponds to a 
location of the mobile station. 



(Currently Amended) The method as claimed in Claim J^fTwherein said mobile station is one 
of: (1) co-located with a processor for activating at least one of said location evaluators ; and (2) includes a 
processor for activating at least one of said location evaluators . 



partition], wherein each of the geographical extents has associated therewith [cells 




Please amend Claim 132 as follows: 




IfO 
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Please amend Claim 133 as follows: 

(Currently Amended) A method for locating a mobile station when there is an occurrence of at 
least one of: said mobile station being tracked, and a request for locating said mobile station, wherein said 
method uses wireless signal measurements obtained from transmissions between said mobile station and a 
plurality of fixed location communication stations, wherein each of said communication stations includes 
5 one or more of a transmitter and a receiver for wirelessly communicating with said mobile station, 
comprising: 

providing access to first and second mobile station location evaluators, wherein said location 
evaluators determine information related to one or more location estimates of said mobile station when 
said location evaluators are supplied with data having values obtained using wireless signals obtained via 
10 transmissions between said mobile station and the communication stations, wherein (A) and (B) 
i following: 

\p (A) said first location evaluator performs one or more of the following techniques (i), (ii) and 

(iii) when supplied with corresponding instances of said data: 

(i) a first technique for estimating a location of said mobile station by using a wireless 
15 signal angle of arrival between the mobile station and at least one of the 

communication stations CS, wherein the wireless signal angle of arrival identifies a 
direction for the mobile station from CS; 

(ii) a second technique for estimating a location of said mobile station using values from 
a corresponding instance of said data obtained from timing signals received at the 

20 mobile station from one or more satellites; 

(iii) a third technique, wherein said third technique uses a statistical correlation for 
correlating (a) and (b) following: 

(a) wireless signal related values of said corresponding [data] instance of said data ; 
and 

25 (b) [information indicative of a location for the mobile station, 

wherein said correlation is used for determining a probability that the mobile station 
is within at least one geographical area,] data, D, wherein for each location L of a 
plurality of locations, said data D includes one or more wireless signal measurements 
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related to a wireless communication between some mobile station that is substantially 
at L, and 

wherein said correlation is used for determining a likely geographical range, GR. 
for a location for the mobile station and data indicative of a probability that the 
mobile station is within the likely geographical range GR; and 

(B) for said one or more of said techniques performed by said first location evaluator, said 

second location evaluator performs a different combination of said one or more of said techniques 

when said second location evaluator is supplied with corresponding instances of data for the one 

or more techniques of said different combination; 

wherein for locating at least one mobile station Mb of a plurality of mobile stations that also 

includes the mobile station, at least one of said first and second location evaluators determines a 
geographical range for Mb using a delay time of a signal from at least one of the satellites to Mb for 
determining a spatial range between said mobile station Mb and the at least one satellite; 

first obtaining from said first location evaluator, first location related information of the mobile 
station's location for said occurrence using, when available, first corresponding instances of said data for 
each of said one or more said techniques performed by said first location evaluator; 

second obtaining from said second location evaluator, second location related information of the 
mobile station's location for said occurrence using, when available, second corresponding instances of 
said data for said different combination; 

wherein each of said first and second location related information is capable of being generated 
substantially independently of the other of said first and second location related information; 

determining a resulting location estimate of the mobile station using at least one of (c) and (d) 
following: (c) a first value obtained from said first location related information, and (d) a second value 
obtained from said second location related information. 



Please amend claim 1 34 as follows 




Please amend Claim 134 as follows 




^ (Currently Amended) A method for locating one or more mobile stations using wireless signal 

measurements obtained from transmissions between said mobile stations and a plurality of terrestrial 
communication stations, wherein each of said communication stations includes one or more of a 
transmitter and a receiver for wirelessly communicating with said mobile stations, comprising: 
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receiving a location request for a location of a first of the mobile stations, wherein the first mobile 
station is capable of providing wireless telephony transmissions, and a substantially same collection of 
components are in electronic contact with one another for performing each of at least most wireless 
telephony transmissions from the first mobile station; 

generating one or more messages, for information related to a location of said first mobile station, 
said messages for requesting activation of one or more mobile station location estimators such that when 
said location estimators are supplied with corresponding input data having values obtained from wireless 
signal measurements obtained via transmissions between said first mobile station and the communication 
stations, said one or more location estimators perform at least two of the following techniques (i), (ii) 5 (iii) 
and (iv): 

(i) a first technique for determining, as a result, at least one location estimate or locus for 
said first mobile station by using an instance of said corresponding input data having timing 
measurements indicative of one of: a time of arrival of wireless signals, and a time difference of 
arrival of wireless signals between the first mobile station and at least one of the 
communications station CS for determining a range of the first mobile station from CS, said 
range varying with varying values of the timing measurements, wherein the signals for 
obtaining the timing measurements are communicated during a plurality of wireless signal 
transmissions between the first mobile station and CS, with at least one of the transmissions 
being from the first mobile station to CS, and wherein said first technique outputs the result 
from a site different from the location of the first mobile station; 

(ii) a second technique for determining one or more candidate locations of the first mobile 
station, wherein each of said candidate locations is determined using, for at least some one of 
the communication stations CS, an instance of said corresponding input data for a wireless 

signal direction [angle] of arrival that is indicative of a direction of the wireless signal to CS 
from the first mobile station; 

wherein for at least one occurrence when both said first and second techniques are used 
for locating the first mobile station at substantially a same location L, (1) and (2) following: 

(1) at least one of said candidate locations is substantially unaffected by each said 
result obtained from every instance of said first technique performed by said 
location estimators for locating the first mobile station substantially at L, and 

(2) at least one result from an instance of said first technique is substantially 
unaffected by each of said candidate locations for locating the first mobile station 
substantially at L; 
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(iii) a third technique for determining location information for said first mobile station, using 
timing values from an instance of said corresponding input data obtained from signals received 
at the first mobile station from a plurality of satellites, and wherein said corresponding input 
data also includes additional data for improving on location information for the first mobile 
station obtained from said satellite signals, wherein said additional data is received by the first 
mobile station in a wireless communication between said first mobile station and a 
communication station of a collection of one or more of the plurality of terrestrial 
communication stations, wherein each communication station of said collection is one of: (A) a 
fixed location base station of a commercial mobile radio service provider, and (B) operable for 
providing a wireless communication for responding to a telephony emergency call placed with 
the commercial mobile radio service provider; 

(iv) a fourth technique, wherein said fourth technique determines [provides a pattern 

recognizer for estimating a location of said first mobile station by deriving said] a location 

estimate from a pattern of [multipath] wireless signal characteristics between: (a) one or more 
of the communication stations, and (b) said first mobile station; 

wherein said fourth technique includes the steps of (c) and (d) following: 

(c) accessing information obtained via an association that associates, for each of a 
plurality of geographical locations, (cl) and (o2) following: 

(cl) a representation of the geographical location L, and 
(c2) for the geographical location L, corresponding signal information 
indicative of at least one characteristic of a signal S previously 
transmitted between some mobile station, Mr, and one or more of the 

communication stations, when the some mobile station Mr transmitted 
S from approximately the geographical location L: 
wherein for at least most of said geographical locations L, Mt_ is different 
from the first mobile station; 

(d) determining one or more likely location estimates for the first mobile station 
from a similarity between (dl) and (d2) following: 

(dl) data for one or more signal characteristics determined from wireless 
signals communicated between the mobile station M and the 
communication stations, wherein said signal characteristics include at 
least a first measurement of a first non-line of sight signal transmission 
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70 between the mobile station M and one of the communication stations, 

and 

(d2) a portion of the accessed information that is indicative of the signal 
information of (a2); 

first obtaining, from said one or more location estimators, first mobile station related location 
75 information obtained as a result of an available at least two instances of said corresponding input data 
being provided to their corresponding techniques of said first, second, third and fourth techniques; 

wherein for locating at least a second mobile station Mk of the mobile stations, at least one of said 

^ one or more location estimators determines a geographical range for using a delay time of a signal 
from at least one of the satellites to Mi, for determining a spatial range between said mobile station Mi 
80 and the at least one satellite; 

determining a resulting location estimate of the first mobile station obtained from said first 
mobile station related location information; 

wherein at least one of said steps of receiving, generating, first obtaining, and determining 
includes a substep of one of: (i) transmitting information to a destination via a communication network, 
85 and (ii) receiving information from a source via a communication network. 

(Previously Added) The method of Claim p^T^ther including a step of outputting said 
resulting location estimate to a location identified by said location request. 

Please amend claim 137 as follows: 



1 



(Currently Amended) A method for locating a mobile station M when there is at least one 
occurrence of: 

(1) said mobile station M being tracked, and 

(2) a request for locating said mobile station M, 

5 wherein said method uses wireless signal measurements obtained from transmissions between said mobile 
station M and a plurality of fixed location communication stations, wherein each of said communications 
stations includes one or more of a transmitter and a receiver for wirelessly communicating with said 
mobile station M, comprising: 

providing access to first and second mobile station location evaluators, wherein each of said 
10 location evaluators determine location information for locating said mobile station M when said location 
evaluator is supplied with data having values obtained from wireless signal measurements obtained via 
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transmissions between said mobile station M and the communication stations, wherein (A) and (B) 
following: 

(A) said first location evaluator performs one or more of the following techniques (i), (ii), (iii) 
and (iv) when said techniques are supplied with a corresponding instance of said data: 

(i) a first technique for determining a first resulting data related to a location of the 
mobile station M from a two way communication between the mobile station M and at 
least one of the communication stations CS, wherein one of: a wireless signal angle of 
arrival, and a time difference of arrival between the mobile station M and the at least one 
communication station is used in determining the corresponding instance of said data for 
determining said first resulting data; 

(ii) a second technique for determining a second resulting data related to a location 
of the mobile station M, using timing values from a [the] corresponding instance of said 
data obtained from signals received at the mobile station M from one or more satellites; 

(iii) a third technique for determining a third resulting data related to a location of the 

mobile station M by recognizing signal [multipath] characteristics from a [the] 

corresponding instance of said data, wherein said third technique includes the steps of (a) 
and (b) following: 

(a) accessing information obtained from an association that associates 

[associating], for each geographical location (L) of a plurality of geographical 
locations, (al) and (a2) following: 

(al) a representation of the geographical location L, and 

(a2) for the geographical location L, corresponding signal [multipath] 
information indicative of at least one characteristic of a [multipath] 

signal [s] S previously transmitted between some mobile station, Mr, 
and one or more of the communication stations, when the some mobile 
station Ml transmitted S from approximately the geographical location 
L; 

wherein for at least most of said geographical locations L, Mr is different 
from the mobile station M: 
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(b) determining one or more likely location estimates for the mobile station M from 
a similarity between (bl) and (b2) following: 

(bl) data for one or more signal [multipath] characteristics determined from 
wireless signals communicated between the mobile station M and the 
45 communication stations , wherein said signal characteristics include at 

least a first measurement of a first non-line of sight signal transmission 
between the mobile station M and one of the communication stations , 
and 

(b2) a portion of the accessed information that is indicative of the signal 
50 [multipath] information of (a2) [for a collection of one or more of the 

geographical locations]; and 
(iv) a fourth technique for determining a fourth resulting data related to a location of 
the mobile station M, wherein said fourth technique statistically determines an expected 
location of the mobile station M by correlating (c) and (d) following: 
55 (c) wireless signal related values obtained from a corresponding instance of said 

data, and 

(d) [wireless signal data obtained from a plurality of known geographical locations] 
data, D, wherein for each location L of a plurality of locations, said data D 
includes one or more wireless signal measurements related to a wireless 
60 communication between some mobile station different from the mobile station 

M when the different mobile station is substantially at L , 
wherein said correlation is used for determining a likely geographical range, GR, for 
a location for the mobile station M; and 
(B) for said one or more of said techniques performed by said first location evaluator, said 
65 second location evaluator performs a different one or more of said first, second, third and fourth 

techniques when supplied with corresponding instances of said data for the one or more 
techniques of said different techniques; 

first obtaining, from said first location evaluator, first location related information, for said at 
least one occurrence of M, when said one or more corresponding instances of data are available for said 
70 one or more techniques performed by first location evaluator; 
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second obtaining, from said second location evaluator, second location related information, for 
said at least one occurrence of M , when said one or more corresponding instances are available for said 
one or more techniques performed by second location evaluator; 

wherein for locating at least one mobile station M i , of a plurality of mobile stations that also 

75 includes the mobile station M, at least one of said first and second location evaluators determines a 
geographical range for using a delay time of a signal from at least one of the satellites to Mk for 
determining a spatial range between said mobile station Mk and the at least one satellite; 

wherein for at least one substantially same location of the mobile station M, each of said first and 
second location related information is obtained[, and is obtained substantially independently from the 

80 obtaining of the other of said first and second location related information] ; 
^ determining a resulting location estimate of the mobile station M dependent upon at least one of: 

(a) a first value obtained from said first location related information, and (b) a second value obtained from 
said second location related information. 

Please amend Claim 138 as follo ws: \^ 

jo (Currently Amended) The method of Claim J^Tfwherein one or more of: 

(a) said first technique includes a step of performing one of a triangulation and a trilateration; 

(b) said third technique includes a step of activating an artificial neural network; and 

(c) said fourth technique includes a step of performing one of: a principle decomposition 

5 analysis, a least squares analysis, and a partial least squares analysis [, and a procedure using 

Bollenger Bands] . 

Please amend claim 140 as follows: 




HOT (Currently Amended) A method for locating a mobile station using wireless signal 
measurements obtained from transmissions between said mobile station and at least one of a plurality of 
terrestrial transceivers capable of wirelessly detecting said mobile station, comprising: 

providing access to at least two of the location techniques (a) through (c) following: 
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(a) a first technique for triangulating or trilaterating a location of the mobile station, wherein 
for each transceiver T of three or more of the transceivers, one of: a signal time of arrival, 
and a signal time difference of arrival between the mobile station and the transceiver T is 
determined using a first input obtained from the wireless signal measurements, 

wherein for at least one of the three or more transceivers T n, the signals for obtaining 
the wireless signal measurements are received at the transceiver Tg during a plurality of 
wireless signal transmissions between the mobile station and the transceiver To, with at 
least one of the transmissions being from the mobile station to the transceiver To, and at 
least one of the transmissions being from the transceiver To to the mobile station; 

(b) a second technique using a second input obtained from one or more transmissions between 
the mobile station and the transceivers, said second input including time delay 
measurements of signals received at the mobile station from one or more satellites; 

(c) a third technique that determines a location of the mobile station by using a plurality of 
pairs of (i) and (ii) following: 

(i) characteristics of wireless [multipath] signals communicated between some 
mobile station and one or more of the transceivers, and 

(ii) a location of said some mobile station during the communication, 
wherein when said third technique is supplied with a third input of characteristics of 

wireless [multipath] signals communicated between said mobile station and one or more of 
the transceivers, data indicative of a location of the mobile station is obtained from a 
similarity between the third input and the characteristics of wireless [multipath] signals of 
(c)(i); 

determining whether at least said second technique [an accessible particular one of the location 

techniques (a) through (c)] has its corresponding input available for determining a first location estimate 
of said mobile station; 

determining a second location estimate of said mobile station by activating an accessible one of 
said location techniques different from said second technique [particular location technique] when the 
corresponding input for said different technique is available; 

receiving at least one of said first and second location estimates; 
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obtaining resulting location information for transmitting on a communications network, wherein 



35 said resulting location information is obtained using at least one of said first location estimate and said 

second location estimate; 

wherein when said mobile station is at a first location, an instance of at least said first location 

estimate is used in said obtaining step for obtaining a first corresponding instance of said resulting 

location information, and when said mobile station is at a second location, an instance of at least said 
40 second location estimate is used in said obtaining step for obtaining a second corresponding instance of 

said resulting location information; and 

wherein for at least one of the first and the second locations, [the corresponding performance of] 
said obtaining step includes one of: (1) a step of improving upon said instance of at least said first 
location estimate, and (2) a step of providing information indicative of an accuracy of said first 
45 corresponding instance of said resulting location information. 



location techniques generate location estimates of said mobile station wherein neither of said at least two 
location techniques [that do not] depend upon the [one an] other one for their corresponding input to be 
available. 



yd. (Currently Amended) A method for locating a mobile station , M, of a plurality of mobile 
stations using wireless signal measurements obtained from transmissions between the mobile station M 
and at least one of a plurality of communication stations, wherein each of said communications stations 
includes one or more of a transmitter and a receiver for wirelessly communicating with each of the mobile 
5 stations, comprising: 

providing access to at least first and second location estimators for estimating a location of the 
mobile station M, wherein for said first location estimator to estimate a location of the mobile station M, 
said first estimator is dependent upon a result from a first location technique that uses [included in] a first 





Please amend claim 142 as follows; 
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set of one or more of the following (a) through (e) location technique categories and no other of the 
following (a) through (e) location technique categories , and for said second location estimator to estimate 
a location of the mobile station M, said second estimator is at least one of (A) and (B) following: (A) 
dependent upon a result from a second location technique included in a different one of the following (a) 

through (e) location technique categories [:] from the first set and (B) uses at least one of the following 
location techniques (a) through (e) to obtain, for at least some instance of locating one of the mobile 
stations (Mj), a location estimate that is effectively different from a corresponding location estimate of Mj 
by said first location estimator; 

the above cited first and second location techniques include one of more of: 

(a) one of a trilateration and a triangulation technique for determining a location estimate of 
each mobile station (Ma) of at least some of the mobile stations at a site not co-located 
with the mobile station wherein for three or more of the communication stations in 
communication with the mobile station M^, one of: a wireless signal time of arrival, and a 

wireless signal time difference of arrival between the mobile station and the three or 
more communication stations is obtained using a first input obtained from timing 
measurements of the wireless signal measurements!,]; 

wherein for at least one of the three or more communication stations, CS, the 
timing measurements are obtained from signals communicated during a plurality of 
wireless signal transmissions between the mobile station and CS, with at least one of 
the transmissions being from the mobile station to CS; 

(b) a stochastic technique for determining a location estimate of each mobile station (Mk) of 

at least some of the mobile stations , wherein said stochastic technique uses a statistical 
correlation for correlating (i) and (ii) following : 

(i) a second input obtained from the wireless signal measurements, and 

(ii) data, D, wherein for each location (Ln) of a plurality of locations, said 
data D includes one or more wireless signal measurements related to a 
wireless communication between some mobile station that is 
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substantially at Lr [data indicative of a location area for the mobile 
station, 

wherein a probability that the mobile station is within the correlated location area 
is determined from said correlation]; 

wherein for at least most of said geographical locations L r , said some mobile 

station is different from the mobile station M k ; and 

wherein said correlation is used for determining a likely geographical range, GR, 
for a location for the mobile station M h and data indicative of a probability that the 
mobile station Mk is within the likely geographical range GR; 

a learning technique for determining a location estimate of each mobile station (Mr) of 

more than one of the mobile stations, [for] byjearning an association, wherein said 
association is determined by a training process using a plurality of data pairs, each said 
pair including: first information indicative of a location Lq of some mobile station {Mj), 
and second information from wireless signal measurements between said some mobile 
station Mj and one or more of the communication stations when said some mobile station 
M| is at the location Lg, 

wherein when said learning technique is supplied with a third input obtained 
from the wireless signal measurements obtained from transmissions between the mobile 

station Mc and at least one of a plurality of the communication stations, data indicative of 
a location for the mobile station is determined; 

a pattern recognition location technique for estimating a location of each mobile station 
(Mh) of more than one of the mobile stations, wherein said pattern recognition location 

technique estimates a location of the mobile station M h at a location (Ln ) by recognizing 
a pattern of characteristics of a fourth input obtained from the wireless signal 
measurements, wherein said pattern of characteristics includes signal characteristic data 
[is] indicative of [multipath] wireless signal transmissions between the mobile station 
Mci and one or more of the communication stations; and 
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(e) 



a fifth location technique for determining a location estimate of each mobile station (M P ) 
of more than one of the mobile stations, wherein said fifth location technique uses 
[using] a fifth input obtained from measurements from signals received at the mobile 
station Mg from one or more non-terrestrial communication stations [satellites]; 



determining whether said first location estimator has its corresponding input available for 
determining a first location estimate of the mobile station M; 

determining a second location estimate of said mobile station M by activating said second 
location estimator when the corresponding input for said second location estimator is available, and said 
corresponding input to said first location estimator is unavailable; 

wherein for locating at least one mobile station My of the mobile stations, at least one of said first 

and second location estimators uses said fifth technique for determining a geographical range for My , 
wherein a delay time of a signal from at least one of the non-terrestrial wireless communication stations to 
My is used for determining a spatial range between My and the at least one non-terrestrial communication 
station; 

obtaining resulting location information for transmitting on a communications network, wherein 
said resulting location information is obtained using at least one of said first location estimate and said 
second location estimate; 

wherein when said mobile station M is at a first location, an instance of at least said first location 
estimate is used in said obtaining step for obtaining a first corresponding instance of said resulting 
location information, and when said mobile station M is at a second location, an instance of at least said 
second location estimate is used in said obtaining step for obtaining a second corresponding instance of 
said resulting location information; and 

wherein for the first location, [said corresponding] a performance of said obtaining step includes 
one of: (1) a step of improving upon said instance of at least said first location estimate, and (2) a step of 
providing information indicative of an accuracy of said first corresponding instance of said resulting 
location information. 




Please amend Claim 143 as follows; 



(Currently Amended) 
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^ said first, second, third, and fourth inputs include data related to one or more of: a wireless signal 

^ me ^ e ^ a y ? a w i re l ess signal strength[, and a power level of the mobile station]; and 
^ said fifth input includes data related to GPS satellite signals. 



^Pkase amend claim 159 as follows: ^ 



(Currently Amended) A method for locating [a] at least one mobile station, of a plurality of 
mobile stations , using wireless signal data obtained from transmissions between said mobile station M 
and at least one of a plurality of communication stations, each of the communication stations capable of at 
least one of: wirelessly detecting said mobile station M, and wirelessly being detected by said mobile 
5 station M, wherein at least some of said communication stations are able to provide voice communication 

with [a plurality] some of the mobile stations, including the mobile station M, comprising: 
^ receiving, for each mobile station (M \) of: the mobile station M, and one or more additional ones 

of the mobile stations, wireless signal data obtained from transmissions between: (i) said communication 
stations, and (ii) said mobile station Mj at an unknown location, wherein said wireless signal data includes 
10 at least two of (Al) through (A3) following: 

(A 1) data obtained using signal timing measurements of wireless signal transmissions between 
said mobile station Mj and a set S± of one or more of said at least some communication 

stations at terrestrial locations, wherein for at least one of the [one or more] communication 
stations, CS, of the set Su there is a corresponding portion of the signal timing 
15 measurements that are obtained during a plurality of wireless signal transmissions between 

the mobile station Mj and CS, with at least one of the transmissions being from the mobile 
station Mj to CS; 

(A2) data obtained using time delay measurements from wireless signal transmissions between 
[from] one or more non-terrestrial communication stations [satellites] and [to] said mobile 
20 station Mj [, each of the satellites having one of the communication stations]; 
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(A3) signal [pattern] characteristic [s] data, D, of wireless signal transmissions between said 
mobile station Mj and a set of one or more of said communication stations, wherein (i) 
there is an archive including corresponding signal characteristic data for each of a plurality 
of known terrestrial locations in a wireless coverage area provided by (ii) said signal 

25 [pattern] characteristic [s] data D includes information [are indicative of a multipath] for 

determining one of a correspondence and a similarity with the corresponding signal 
characteristic data in the archive for at least some locations L of the plurality of locations, 
and (iii) for at least one of the locations L, said corresponding signal characteristic data for L 

is obtained from signal transmissions from a mobile station different from M i [signal pattern 
30 at the unknown location between the mobile station and at least one of the communication 

stations]; 

generating a location estimate for the unknown location of said mobile station M, said location 
estimate dependent upon a geographical extent output from a corresponding instance of each of at least 

(B2) following, and one other [two] of the following location techniques (Bl) and [through] (B3) 
35 [following] : 

(Bl) a first technique that determines location information indicative of a range between at 
least one of the communication stations and a mobile station being located; 

wherein for locating the mobile station M, said corresponding instance of said first 
technique uses the corresponding measurements from (Al) for M and an instance of the 
40 set S 1 including one of the terrestrial communication stations CSm to determine a range 

between the mobile station M and the communication station CSm [ at a site different 

from the unknown location of the mobile station Mj; 
(B2) a second technique that determines location information indicative of a range between a 
non-terrestrial communication station [satellite], and a mobile station being located; 
45 wherein for locating the mobile station M, said corresponding instance of said 

second technique uses the corresponding measurements from (A2) for M and a non- 
terrestrial communication station [satellite] S[, having one of the communication 
stations,] to determine a range between the mobile station M and the non-terrestrial 
communication station [satellite] S; 
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50 (B3) a third technique that determines location information indicative of a [recognized] 

wireless signal similarity or correspondence [pattern] for transmissions between the 
communication stations and a mobile station being located; 

wherein for locating the mobile station M, said corresponding instance of said third 
technique uses: (i) the [corresponding] signal [pattern] characteristics D from (A3) for 
55 M , and (ii) the archive of (A3) . 





Please amend Claim 160 as follows: 

160. (Currently Amended) The method as claimed in Claim ^T££^wherein said step of 
generating includes performing a stochastic technique for generating said location estimate of said mobile 
station M, wherein said stochastic technique uses a statistical correlation for correlating (1) and (2) 
following: 

5 (1) information obtained from at least one of signal strength and signal time delay 

measurements of wireless signals between the mobile station M and the communication 
stations, and 

(2) data, U, wherein for each location L of a plurality of locations, said data U includes one or 
more wireless signal measurements related to a wireless communication between some 
10 mobile station different from the mobile station M when the different mobile station is 

substantially at L, and , 

wherein said correlation is used for determining a likely geographical range, GR, for a location 

for the mobile station M and data indicative of a probability that the mobile station M is within the likely 
geographical range GR [: 
15 (i) measurements from said wireless signal data, and 

(ii) previously obtained wireless signal data indicative of a plurality of known mobile station 
locations; 

wherein said stochastic technique determines a probability that said unknown location is within a 
geographic area]. 

^^Please amend Claim 161 as follo ws: ^ 
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0 (Currently Amended) The method as claimed in Claim J^C'wherein said step of generating 

^ ' includes providing at least one instance of said signal [pattern] characteristic [s] dataD of (A3) for M to a 
pattern recognizer included in said third technique instance that is trainable when repeatedly provided 
with previously obtained wireless signal data indicative of a plurality of known mobile station locations. 




Please amend claim 163 as follows 



3 



o 



Jp$^ (Currently Amended) A mobile station location system, comprising: 

a gating module for communicating with two or more mobile station location estimating sources 
for determining corresponding geographic extents for locations of a plurality of mobile stations, such that 
for each said estimating source (ES), there is a corresponding plurality of at least some of the mobile 
5 stations, wherein for each mobile station M of the corresponding plurality of at least some of the mobile 

stations, when ES is [said one or more estimating sources are] supplied with corresponding data obtained 
from measurements of wireless signals transmitted between the mobile station M, and at least one of (1) 
and (2) following: 

(1) a plurality of communication stations capable of at least one of: wirelessly detecting said 
10 mobile stations, and being wirelessly detected by said mobile stations, and 

(2) one or more non-terrestrial wireless signal transmitting stations, 

then ES_[for said one or more location estimating sources supplied with their corresponding data, each 

such source] outputs a corresponding geographic extent of a geographical location of the mobile station 
M; 

15 wherein for a first of said mobile station location estimating sources ( ESI) , when estimating a 

location of one of the mobile stations of the corresponding plurality of mobile stations for ESL said ESI 

[first source] is dependent upon a result from a first component included in one of the following (a) 
through (e) component categories, and for a second of said mobile station location estimating sources 
£ES2}, when estimating a location of one of the mobile stations of the corresponding plurality of mobile 

20 stations for ES2 . said ES2 [second source] is dependent upon a result from a second component [ 

included in a different one of the following (a) through (e) component categories] , wherein for at least 
one instance of locating one of the mobile stations said second component is categorized in one of the of 
the following (a) through (e) component categories that said first component can not be categorized [. 
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wherein for at least one instance of locating one of the mobile stations, said first and second sources 
provide different geographic extents] : 

(a) a first category of [pattern recognition] components, wherein each said [pattern recognition] 
component of said first category estimates a geographic extent for a location of one of the 
plurality of mobile stations, M a , by identifying a similarity between ffl and (ii) following: (0 at 
least a portion of an archive of signal characteristic data for each of a plurality of known 
locations in a wireless coverage area provided by the communication stations, and (ii) [from a 
pattern of multipath] signal characteristics.^ including a plurality of time delayed signal 

strengths of wireless signals^ communicated between M a and at least one of the communication 
stations; 

wherein said similarity is dependent upon at least the corresponding signal characteristic 
data (D) for one of the known locations such that D is obtained using signal transmissions from 

another mobile station of the plurality of mobile stations different from M a ; 

(b) a category of trainable mobile station location estimating components for determining 
geographic extents for locations of at least some of the plurality of mobile stations [J; 

wherein each said trainable mobile station location estimating component is capable of 
40 being trained to associate: (i) each location, L, of a plurality of geographical locations with (ii) 

corresponding measurements of wireless signals transmitted between: some one of said 
plurality of mobile stations (Mr), and at least one of the plurality of communication stations, 
wherein said [some] mobile station Ml is approximately at the location L; 

(c) a category of locus computing components for determining geographic extents for locations of 
45 at least some of the plurality of mobile stations, each of said locus computing components used 

for outputting geographic extents for locating more than one mobile station of the [a] plurality 
of [different] mobile stations, 

wherein each of said locus computing components, when determining a geographic 
extent for a location of one of the plurality of mobile stations (M c ), utilizes timing 
50 measurements for determining a locus of locations for said mobile station Mr, wherein the 
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timing measurements are from said corresponding data for said locus computing component 
locating M c , and 

wherein said timing measurements are a function of a signal time delay between the 
mobile station M c , and at least one of the communication stations CS, said communication 

55 station CS being secured to a fixed terrestrial location [attached to the ground], and 

wherein there is a portion of the timing measurements that are obtained during a plurality 
of wireless signal transmissions between the mobile station M c and CS, with at least one of the 
transmissions being from the mobile station M c to CS; 

(d) a category of direction [angle] of arrival components for determining geographic extents for 
60 locations of at least some of the plurality of mobile stations, wherein each of said direction 

[angle] of arrival components, when determining a geographic extent for a location of one of 
^ the plurality of mobile stations (M^), determines the geographic extent for the mobile station 

Md using a direction from which wireless signals arrive at at least one of the communication 

stations from the mobile station M^; 
65 (e) a category of signal processing components, wherein each of said signal processing 

components (SPC) , when determining a geographic extent for a location of one of the plurality 

of mobile stations £M e ], uses wireless signals (S) received at the mobile station M e from the 
non-terrestrial transmitting stations, wherein said wireless signals S provide time values, and 
said signal processing components] SPC determines the geographic extent for Mp using at 
70 least one elapsed [differential between the] time value[s] for the wireless signals S 

[transmitted by a plurality of the non-terrestrial transmitting stations]; 
wherein for locating one of the plurality of mobile stations (M n). said gating module communicates 
on a communications network with at least one of said two or more location estimating sources for 
providing said location system with said corresponding geographic extent (Ei) obtained from the at least 
75 one estimating source, Ei^ being for a location Lq of the mobile station Mq; and 

a resulting estimator for determining a likely location estimate [of the location L] of the mobile 

station Mq by accessing first data obtained from E± and second data [using two or more of said 
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corresponding geographic extents for the mobile station M,] obtained from said corresponding 
geographic extent (E?) obtained from one of said location estimating sources different from the location 
80 estimating source providing and wherein said resulting estimator activates [activating] at least one of: 

(i) a selector for giving preference [J to one of first and second data as more indicative of a [the] location 
[L] of M o[, to at least one geographic extent obtained from said corresponding geographic extents], and 

(ii) a combiner for combining said two or more corresponding geographic extents for said first and second 
data in obtaining said likely location estimate; 

85 wherein at least one of the location estimating sources for Ej^ and E? is dependent upon a 

component from the category (e) .. 

L64. (Previously Amended) The location system, as claimed in Claim L65; wherein one or more of 
said estimating sources are capable of being at least one of: added, replaced and deleted by transmissions 
on a communication network between a portion of said location system and a site remote from said 
portion. 

^Please a mend claim 165 as follo ws^"^ 

(Currently Amended) The location system as claimed in Claim 1^; wherein at least some of 
the following limitations hold [one or more of] : 

(a) at least one of said one or more corresponding geographic extents, GE, has a corresponding 

value therewith indicative of a likelihood that the mobile station Mq resides in a 

5 geographical area represented by GE, and said combiner uses said corresponding value for 

obtaining said likely location estimate; 

(b) said gating module activates a wireless transceiver for communicating with the plurality of 
communication stations; 

(c) said plurality of communication stations includes base stations for wireless two way 
10 communication with said mobile stations; 

(d) said non-terrestrial wireless signal transmitting stations include GPS satellites; 
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(e) said first category of [pattern recognition] components includes [at least one of: an expert 
system, and an artificial neural network] a component (C*) that compares a value of a 
wireless signal waveform obtained from at least one wireless signal measurement of the 

15 archived signal characteristic data with a corresponding wireless signal waveform value of 

a wireless communication between Ma and at least one of the communication stations, 

wherein CU is used in determining Eu 

(f) said trainable mobile station location estimating components includes a component (Cf) for 
one of interpolating and extrapolating from the locations L of (b)(i) to obtain a geographic 

20 extent of one of the mobile stations, wherein Cf is used in determining E_i [an artificial 

neural network]; 

(g) said communications network provides for a transmission with the at least one of said two 
or more location estimating sources via [includes a portion of] the Internet; 

(h) the mobile station Mq has an ability to communicate with other of the mobile stations as a 
25 base station; 

(i) said selector includes a component [filter] for reducing a dependence of said likely location 
estimate on one of the corresponding geographic extents; 

(j) said resulting estimator is at least partially included in a mobile base station; 
(k) said resulting estimator resides at a location center; 
30 (1) said gating module resides at a location center; 

(m) said gating module routes activation information to said two or more estimating sources; 
and 

(n) said gating module resides at a mobile station. 

s-f 

^ (Previously Amended) The location system as claimed in Claim J^Cwherein the plurality of 

communication stations provide communications to a portion of the Internet, and said interface uses a 
TCP/IP protocol for receiving said corresponding location estimate from said at least one estimating 
source. 

JAsl. (Previously Amended) The location system as claimed in Claim l£3f further including an output 
gateway for receiving said likely location estimate and obtaining network information related to one or 
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more location receiving applications for transmitting an output, corresponding to said likely location 
estimate, on one or more communications networks to said one or more location receiving applications. 

St 



reviously Amended) The location system as claimed in Claim l£?f wherein said one or more 



^ (Pi 

location receiving applications includes applications for one of: 91 1 emergency, parolee surveillance, 
vehicle location, locating related persons, locating animals, providing a person at said mobile station M 
with information indicative of his/her location. 




Please amend claim 169 as follows 



o 



6° y 

lj*9. (Currently Amended) A mobile station location system for locating a plurality of mobile 
stations (£) , comprising: 

a communications controller for [selectively] communicating with a plurality of mobile station 
location estimating sources for at least one of (1) and (2) following: 
5 (1) activating [a selected] one or more of said mobile station location estimating sources; 

and 

(2) receiving location related information for locating a t least some of the plurality of 
mobile stations 2; 

wherein for each said estimating source (ES), there is a corresponding one or more of the mobile 
10 stations £, such that for each mobile station M [of at least some] of the corresponding one or more of the 

mobile stations, when ES is [one or more of said location estimating sources are] supplied with 
corresponding data obtained from measurements of wireless signals transmitted between (i) and (ii) 
following: 

(i) the mobile station M, and 

15 (ii) at least one of (ii-a) and (ii-b) following : (ii-a) a [network] plurality of communication 

stations [cooperatively linked] for use in locating the mobile stations Z, and (ii-b) one or 
more non-terrestrial wireless signal transmitting stations, 
then ES [each such source supplied with its corresponding data,] outputs a corresponding one or more 
location estimates of a geographical location of the mobile station M; 
20 wherein for a first of said mobile station location estimating sources (ESI), when estimating a 

location of one of the mobile stations of the corresponding one or more mobile stations for ESI, said ESI 
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[first source] is dependent upon a result from a first component included in one of the following (a) 
through (c) component categories, and for a second of said mobile station location estimating sources 
(ES2), when estimating a location of one of the mobile stations of the corresponding one or more mobile 
25 stations for ES2 , said second source is dependent upon a result from a second component included in a 
different one of the following (a) through (c) component categories, wherein for at least one instance of 
locating one of the mobile stations E, said first and second sources provide different location estimates: 
(a) a first category of [pattern recognition] components, wherein each of said [pattern 

recognition] components of said first category , when estimating a location of one of the 
30 mobile stations M a ofZ, estimates a location of the mobile station M a by identifying a 

similarity between (i) and (ii) following: (i) at least a portion of an archive, said portion 
including signal characteristic data for each of a plurality of known locations in a wireless 
coverage area provided by the communication stations, and (ii) [from a pattern of wireless] 
signal characteristics including a plurality of time delayed signal strengths of the wireless 
35 signal measurements , communicated between Ma and at least one of the communication 

stations ; 

wherein said similarity is dependent upon at least the corresponding signal characteristic 
data D for one of the known locations such that D is obtained using signal transmissions from 
another mobile station of the plurality of mobile stations; 

40 (b) a second category of [triangulation] components, wherein each of said [triangulation] 

components of said second category, estimates locations of each mobile station Mb of a 
plurality [of different ones] of the mobile stations of £ [, wherein each said triangulation 
component utilizes] utilizing timing measurements of wireless signals between the mobile 
station M^ and [three of] the communication stations for determining a geographical range 

45 [location estimate] of the mobile station M^ from one of the communication stations, CS , 

wherein said timing measurements are a function of a signal time delay between the 
mobile station M^, and [at least one communication station] CS [of the three communication 
stations], 

wherein said communication station CS is attached to the ground, and 
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wherein there is a portion of the timing measurements that is obtained during a 
plurality of wireless signal transmissions between the mobile station Mb and CS, with at least 
one of the transmissions being from the mobile station Mb to CS; 
(c) a category of signal processing components, wherein each of said signal processing 

components, when estimating a location of one of the mobile stations M c of uses wireless 

signals S received at the mobile station M c from the non-terrestrial transmitting stations, 
wherein said wireless signals S provide time values, and said signal processing components 
[determine at least one] obtain a spatial range between M r and one of the non-terrestrial 
transmitting stations using an elapsed time [differential between the time values for the] of 
said wireless signals S transmitted from the one [by a plurality of the] non-terrestrial 
transmitting station [s]; 

an interface in communication with said controlle r for locating at least one mobile station M n. 
that is an instance of M , said interface for communicating on a communications network with at least 
[one of] said first [and second] location estimating source [s] ESI for thereby at least one of (3) and (4) 
following: 

(3) requesting activation of said first [at least one] location estimating source, and 

(4) receivin g first location information , from said first [at least one] location estimating 

source, said corresponding location estimate (E L } of the mobile station Mn included in 
said first location information ; 
a resulting estimator for determining a likely location estimate of a location Lg of the mobile 
station Mn , wherein said resulting estimator accesses first data obtained from said location first 
information, and second data obtained [using two or more of said corresponding location estimates for the 
mobile station M at L] from said second location estimating source ES2 , wherein said resulting estimator 
activates [includes] at least one of (iii) and (iv) following : 

(iii) a selector for giving preference, as more indicative of the location Lg, to at least 
one of said first data and said second data [preferred location estimate obtained 
from said corresponding location estimates]; and 
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(iv[ii]) a combiner for obtaining said likely location estimate as a function of said first 

data and said second data [two or more of said corresponding location estimates]; 

wherein at least one of first data and said second data is dependent upon an activation of a 

80 component from the category (c) . 

^ J Please amend claim 170 as follows: I 

^ jytfy (Currently Amended) The mobile station location system of Claim l£9fwherein [said 

t. f\ network] at least some of said communication stations provide [s] non-location related communications 

with M n [by at least one of: (a) wirelessly, (b) via a portion of the Internet, and (c) the network of 
communication stations] . 





Please amend claim 172 as follows: 

, ^ Co 

Jrfi. (Currently Amended) The mobile station location system of Claim J^Pflurther including at 
least one data base having performance information indicative of a performance of at least one of said 
first and second [mobile station] location estimating sources^ LE A in providing previous location estimates 
of the mobile stations, wherein said performance information is used for determining a measurement of a 
likelihood of the mobile station Mq being in a geographical location represented by a location estimate 
output by LE. 



y/^Plea se amend Claim 179 as follows^^ 

^Z79. (Currently Amended) A method for locating a wireless mobile station, comprising: 

repeatedly performing the following steps (Al) through (A3) for tracking the mobile station; 
^) (Al) receiving a location estimate of the mobile station 2 said location estimate obtained from 

using at least one of (a) and (b) following: 
5 (a) first data obtained from wireless timing signals received by the mobile station from one 

or more satellites, wherein said timing signals from each of the one or more satellites 
identify a locus of locations of the mobile station; and 
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(b) second data obtained from time delays of wireless signals transmitted between the mobile 
station and one or more transceivers of a plurality of terrestrial transceivers cooperatively 
10 linked together for use in locating the mobile station, wherein said time delays identify a 

locus of locations of the mobile station from at least one of the transceivers, and wherein 
for one of the one or more transceivers, a corresponding one of the time delays is [are] 
I \ y obtained from signals transmitted during a plurality of wireless signal transmissions 

^V. & between the mobile station and the one transceiver, with at least one of the transmissions 

\ (J*^^ being from the mobile station to the one transceiver; 

wherein an instance of each of (a) and (b) is used at some time during the tracking of the mobile 
station for determining a respective location of the mobile station; 

(A2) determining a likely location of the mobile station by determining a likely roadway upon 
which the mobile station is located; and 
20 (A3) providing information indicative of said likely location for displaying on a display device. 

(Previously Added) The method of Claim^SS/wherein for at least said mobile station M, said 
manner by which said first and second estimators determine said first and second likely geographical 
ranges is such that said first and second likely geographical ranges are determined independently of one 
another. — — 



^Please amend Claim 182 as follow s: 



(Currently Amended) The method of Claim^Twherein said at least one communication 
station transmits a first wireless signal to the mobile station M and receives in response to said first 
wireless signal, a responsive signal from the mobile station M and any intermediary devices for 
transmitting signals between said mobile station M and the communication stations are terrestrial. 



ows: \ 



^Please amend claim 1 83 as foll ows: \ 6s 
^ J^^^ ^(Currently Amended) The method of Claim 1 j£2fwherein said plurality of communication 
stations includes at least some communication stations that are able to provide voice communication 
between the mobile station M and another party, wherein the communication travels through a public 
switched telephone network, and the mobile station M is hand-held. 
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(Previously Added) The method of Claim 1^3, wherein said communication between the 
mobile station M and the another party uses one of the following wireless transmission techniques: 
CDMA, TDMA, GSM, AMPS, and NAMPS. 

«< y J 

J#5. (Previously Added) The method of Claim J&5, further including providing a wireless 
transmission to a second mobile station, wherein said second mobile is capable of moving toward the 
mobile station M by using said wireless transmission for locating M. 

J Please a mend claim 1 86 as followsT^ 

n W X I 

\ rV yf6. (Currently Amended) The method of Claim &5, wherein said first [angulation] technique 
y* determines both (a) and (b) following: (a) said distance between a first instance of the at least one 



communication station CS and the mobile station M, and (b) a_[said] wireless signal direction [angle] -of- 
arrival between the mobile station M and a second instance of the at least one communication station CS. 
Please amend Claim 187 as follows: 

^y S 

jx87. (Currently Amended) The method of Claim^v, wherein said one or more location e valuators 
perform all [at least] three of the techniques (i), (ii) and (iii) in said step of obtaining. 

v ^ ✓ 

(Previously Amended) The method of Claim 97; wherein said mobile station M includes a 
mobile telephone that communicates with at least some of said communication stations using one of the 
following wireless transmission techniques: CDMA, TDMA, GSM, AMPS, and NAMPS. 

1^0: (Previously Added) The method of Claim^9Turther including a step of receiving at least one 
of said first, second, third and fourth input from a commercial mobile radio service provider (CMRS). 

Jt9\ . (Previously Added) The method of Claim wherein said third technique uses a time 
difference of arrival of wireless signals transmitted between the mobile station M3 and the 
communication station CS for determining a locus of points having a hyperbolic shape. 




Please amend Claim 192 as follows 
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/ Wl. (Currently Amended) The method of ClaimJ>97wherein the communication station CS 
transmits a first wireless signal to the mobile station M3 and receives in response to said first wireless 
signal, a responsive signal from the mobile station M3, and any intermediary devices for transmitting 
signals between the M3 and the communication stations are terrestrial. 

(Previously Added) The method of Claim^Twherein said step of first transmitting includes 
responding to an Internet request to locate the first mobile station. 

Please amend Claiml 194 as follows: 




ws^ ^ 



7*/ " ? 5 

\}$. (Currently Amended) The method of Claim 1^3<wherein the first mobile station is a [moving] 



vehicle 

n 




1^6. (Previously Added) The method of Claim jJTfwherein said third technique includes 
performing one of: a least squares process, partial least squares process, and a principle decomposition 



J^Please amend claim 197 as follo^T^ I ^ 



(Previously Added) The location system of Claim^j&CC wherein said location determiner 
includes a snap to route module, wherein said resulting location information of said mobile station M 
identifies a vehicle route near an intermediate location determined using said likely geographical location 
LE. 

^ ^ l&^f (Previously Added) The method of Claim Jj6tffurther including a step of transmitting said 
resulting location estimate via one of the Internet and a telephony network. 



(Previously Added) The method of Claim jJS'further including a step of transmitting said 
resulting location estimate via one of the Internet and a public switched telephone network. 

W 

(Previously Added) The method of Claim wherein said step of first transmitting includes 
transmitting said resulting information via one of the Internet and a network supporting voice 
communication. 



62 



1ST 



^^j^ p*ctimntr 



(Previously Added) The method of Claim ^ffurther including a step of transmitting said 
further location estimate via one of the Internet and a public switched telephone network. 



The method of Claim ip#f wherein at least one of said adaptable location 



if 



(Previously Added) 
estimators adapts by one of: 

learning an association for associating, for each of at least some of said data collections, said 
geographical location representation (al) of the data collection with said set of said wireless signal 
measurements (a2) of the data collection; and 

determining a statistical similarity between (bl) and (b2) following: (bl) wireless signal 
measurements obtained from transmissions between said mobile station M and the network, and (b2) said 
wireless signal measurements (a2) of the data collections in said archive. 



£sk= 



Please amend claim 245 as follows 



owsT^ 



V 



10 



15 





1,0^ (Currently Amended) The method of Claim \yf^ [wherein the step of determining] further 

including a step of determining a resulting location [includes] for at least one mobile station, different 
from or one of the first and second mobile stations, by obtaining a third value from a performance of 
[performing] a third technique for determining a likely location of [the] at least one of a plurality of 
mobile stations (M), wherein (c) - (e) following hold: 

(c) the third technique is dependent upon multipath data, wherein the multipath data is obtained 
from wireless signal multipath information communicated between the mobile station M and 
the transceivers, 

the third technique is dependent upon (dl) and (d2) following: (dl) a representation of each of 
a plurality of geographical locations, and (<J2) for each of the geographical locations, 
corresponding multipath information previously obtained using transmissions between some 
mobile station , different from M. and the transceivers, when the some mobile station 
transmitted from approximately the geographical location, and 

the third technique determines one or more of the geographical location representations that 
are likely to be approximate to at least one location of the mobile station M. 



(d) 



(e) 




Please amend Claim 247 as follows: 
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(Currently Amended) The method of Claim wherein said communication between the 
mobile station and the one terrestrial station[s] uses one of: CDMA, TDMA, GSM, and NAMPS. 

? ^ (Previously Added) The method of Claim j^3f1urther including a step of: 

providing communication between the mobile station and another party via at least one of the 
communication stations, wherein the communication travels through a network that supports voice 
communication. 

v / 

249. (Previously Added) The method of Claim B?, further including the steps of: 

providing communication between the mobile station and another party via at least one of the 
communication stations, wherein the communication travels through a public switched telephone 
network; 

5 requesting one or more of the location estimates in response to signals received from a commercial 

mobile radio service provider wirelessly communicating with the mobile station; 

transmitting, via at least one of a public switched telephone network and the Internet, at least one 
location of the mobile station to one of: a public safety answering point, a police unit, and a party 
requesting the location of the mobile station. 



25L (Previously Added) The method of Claim jJ5/wherein at least one of said first and second 
location estimators utilize a technique for estimating a location of said mobile station M using values 
from said corresponding input data obtained from timing signals received at the mobile station M from 
one or more non-terrestrial communication stations. 

(Previously Added) The method of Claim J^Cwherein for said third technique, the at least 
one communication station CS is one of: included in, and co-located with a base station of said CMRS, 
wherein CS is in two way communication with the mobile station M3. 

^Please amend claim 253 as follows: I 

^y ^ 

253. (Currently Amended) The method of Claim 97 Tfurther including, following said step of 

obtaining, [wherein at least one of said second and third techniques includes] a step of [second 

determining a likely geographical location of the mobile station M, wherein one or more of (dl) - (d3) 
following hold: 
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5 (dl) the step of second determining is dependent upon multipath data of the corresponding input 

data, wherein the multipath data is obtained from wireless signal multipath information 
communicated between the mobile station M and the communication stations, 
(d2) the step of second determining is dependent upon (i) and (ii) following: (i) a representation 
of each of a plurality of geographical locations and (ii) for each of the geographical 
10 locations, corresponding multipath information previously obtained using transmissions 

between some mobile station and the communication stations, when the some mobile 
station transmitted from approximately the geographical location, 

(d3) the step of second determining includes a step of] selecting at least one of the one or more 

[of the geographical] location estimates [representations] that are likely to be approximate 
15 to the unknown location. 

Please cancel Claim 254. 




JlowsT^ 



Please amend Claim 255 as follows: 

^ ^S5^"(Currently Amended) The location system of Claim^ip#fwherein for each occurrence of at 
least a majority of occurrences of locating one or more mobile stations, said first location estimator and 
said [one] second location estimator output location estimates that are effectively substantially 
representing a same location. 

^ ^ 2£<l (Previously Added) The location system of Claim^^fitf/wherein said output gateway includes 
an interface to one of: the Internet and a telephony network. 

(Previously Added) The location system, as claimed in Claim j^?/wherein said location 
estimate adjuster includes a statistical simulation module for deriving one or more likelihood values 
indicative of said additional location estimate representing the geographical location of M. 

Please amend claim 258 as follows 




ows^ 




2^6. (Currently Amended) The location system of Claim. 1^1 further including:] wherein said 
interface includes a network interface for receiving a request [s] for locating, at one or more locations, the 
mobile station M via the Internet ; and further including an output gateway for transmitting, via the 



65 



Application Serial No 09/194,367 
Preliminary Amendment Filed June 2, 2003 

a Internet to a particular Internet [one of a plurality of] destination [s providing a request to locate one of 

\ ^ 0 s the mobile stations], a resulting location estimate for the mobile station M, wherein said resulting location 
. \p estimate is dependent upon one or more location estimates determined by a selected one of said plurality 
of location estimators, and wherein said resulting location estimate is determined according to an output 
criteria for the one destination, said output criteria including one or more of: a representation of an 
accuracy of said resulting location estimate, and a frequency of providing the one destination with one or 
10 more instances of said resulting location estimates. 



Please cancel claim 259. 



, ----- 



1 . (Previously Added) The method of Claim Wff further including a step of transmitting each 
of said resulting location information on a communication network. 



20. (Previously Added) The method of Claim Ho, wherein at least one occurrence of said step of 
outputting includes transmitting said resulting location information via a telephony network. 



"f 1 




V 



Please amend claim 264 as follows: 

4. (Currently Amended) The method of Claim l^Tfurther including a step of outputting said 
^0 resulting location estimate to a destination [accessible] via a communications network. 



Please amend claim 265 as follows: 

Jfiti^ (Currently Amended) The method of Claim 2^4fwherein said destination is the [one] mobile 
station M^. 

^66. (Previously Added) The method of Claim J2iTfurther including a step of: 

providing communication between the mobile station and another party via at least one of the 
terrestrial stations, wherein the communication travels through a telephony network. 

267. (Previously Added) The method of Claim IJa, further including the steps of: 

requesting one or more of the resulting location estimates via signals transmitted by a commercial 
mobile radio service provider that wirelessly communicates with the mobile station; 
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transmitting, via a communication network, at least one location of the mobile station to one of: the 
5 mobile station, another mobile station, a police unit, a vehicle, and a party requesting the location of the 
mobile station. 

Wis. (Previously Added) The method of Claim L2o, further including communicating with an 
emergency response center during an occurrence of an emergency request in which said resulting location 
estimate is used. 

J 

2©9. (Previously Added) The method of Claim }Zl , further including a step of transmitting said 
resulting location estimate on a communications network to a destination requesting the location of the 
mobile station. 





Please amend Claim 270 as follows: 




(Currently Amended) The method of Claim J^JS, wherein said step of determining includes a 
step of determining [identifying] one or more subareas for said resulting location and a corresponding 
likelihood of the mobile station being in each of the subareas, said one or more subareas selected from a 
predetermined plurality of subareas [of a larger mapped area] . 

J^A. (Previously Added) The method of Claim JJJSffiirther including requesting one or more of 
the first and second location related information in response to signals received from a commercial 
mobile radio service provider wirelessly communicating with the mobile station. 

272. (Previously Added) The method of Claim J^3ffiirther including transmitting, via a 
communication network, at least one location of the mobile station to one of: the mobile station, a public 
safety answering point, a police unit, and a party requesting the location of the mobile station. 



Please amend Claim 273 as follows: 



276. (Currently Amended) The method of ClainxPffT wherein : at least one of said steps (A) and 08) 
below are performed when (1) through (3) following hold: (1) for said at least one [of said location] 
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technique [ providing a first member said first set] outputting data (DO related to a geographical location 

of said first mobile station , and (2) for at least a different one of said [location ] techniques providing data 

5 (Pi) related to a geographical location of said second mobile station for [a second member of] said 

[second ]se t and (3) and D? each including information indicative of at least one of: a location 
accuracy, a location likelihood, an environmental condition of a location, a timestamp of a location, a 
location processing performed, a description of a location processing performed: 

(A) receiving from [there is] a common predetermined interface [at which] bothD t andD? 
10 [said first and second members are received] ; and 

Q (B) receiving in a common predetermined data representation both D i and D? . 




io7 



Please amend Claim 274 as follows: 




'P^' (Currently Amended) The method of Claim^sC wherein [said first set includes said first data, 



5 and] said [second] set includes said third data for the second mobile station . 

a 10? 

275. (Previously Added) The method of Claim 274 wherein said at least one technique is said 



third technique. 

r/) l° 7 



2J#T (Previously Added) The method of Claim 2J4^wherein said at least one technique is said first 
technique. 





Please amend Claim 277 as follows: 

i (0 

277 . (Currently Amended) The method of Claimj^Pfwherein said steps of first and second 
( determining use at least one common mobile station location related component for determining, 
respectively, said first output location data and said second output location data , wherein said component 
accesses the first and second output criteria for determining, respectively, said first and second output 
5 location data . 

^ [ ) 

(Previously Added) The method of Claim 39, wherein said steps of first and second 
transmitting includes outputting said first and second output location data via a common predetermined 
network interface. 
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279. (Previously Added) The method of Claim 9^, wherein said first determining step includes 
accessing mobile station location output frequency information of said first output criteria. 

p$Q. (Previously Added) The method of Claim j)#fwherein sa id f irs t determining step includes 
determining a coarse location estimate of the first mobile station as a portion of said first output location 
data, wherein a subsequent location estimate of the first mobile station is an improvement thereof. 

\\<f / 9 

1 f 2m . (Previously Added) The method of Claim^ wherein at least one of said first determining 
and said first transmitting steps includes determining a particular protocol for outputting said first output 
location data on the communication network for transmission to the corresponding destination for the first 
0 request. 

I 28T2. (Previously Added) The method of ClainrJ>9, wherein said first output criteria includes 
information for determining said representation of said first geographical range using a location of a 
known geographical feature different from the communication stations. 

280. (Previously Added) The method of Claim 2^2, wherein the known geographical feature 
includes a roadway, and said determining step includes snapping to the roadway. 
^- — - — 

Please amend Claim 284 as follows: 

13 

I I ^ 2&1 (Currently Amended) The method of Claim ^9/wherein said corresponding destination for said 
first location request is for a first use [application], and said corresponding destination for said second 

location request is for a second use [application], wherein said first and second uses [applications], 
respectively, use said first and second output location data differently. 

Pleas£_amend Claim 285 as follows: \ 

— 3 Ml 

2$. (Currently Amended) The method of Claim ^S^^herein each of said first and second uses 
[applications are] is_for [corresponding different] one[s] of the following: (i) responding to emergency 
calls, (ii) tracking mobile stations , (iii) r outin g mobile stations, (iv) determining one of: p eople and 
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animal locations including applications for confinement to or exclusion from certain areas, (v) performing 
5 parolee surveillance, and (vi) responding a mobile station user's request for the user's location. 



/ Please amend Claim 286 as follows: \ 

^ ^ 1,9 



) 



2£# (Currently Amended) The method of Claim 2^4; wherein said first output criteria includes 
information for determining a first location granularity at which a location estimate of the first mobile 
station is transmitted in said first output location data, wherein said first location granularity is dependent 
upon said first use [application], and said second output criteria includes information for determining a 
second location granularity at which a location estimate of the second mobile station is transmitted in said 
second output location data, wherein said second location granularity is dependent upon said second use 

[application]. 





Please amend Claim 287 as follows: 

y$n. (Currently Amended) The method of Claim ^ffwherein said first output criteria includes 
information for determining a first representation for said first output location data, wherein said first 

representation is dependent upon said first use [application], and said second output criteria includes 
information for determining a second representation for said second output location data, wherein said 
second representation is dependent upon said second use [application]. 



Please cancel Claims 288 and 289. 



Please amend Claim 290 as follows: 



1 ^ ^9<h (Currently Amended) The method of Clainr^T wherein at least one of said steps of receiving, 
first obtaining, second obtaining, first transmitting, and second transmitting receives or transmits wireless 
location related information on a_TCP/IP network. 

|3 

(Previously Added) The method of Claim^/wherein said step of first obtaining includes 
receiving a first location estimate from a first of said location determining sources which performs an 
instance, I u of said first technique for estimating a location of the first mobile station, wherein said 
instance I, uses wireless signals, S, between the first mobile station and at least one of the communication 
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stations to improve at least one performance characteristic of said instance i! over a performance of Ii 
without use of the wireless signals between the first mobile station and the at least one communication 
station. 

| 

^92. (Previously Added) The method of Claim ^{/wherein the instance Ii uses first information 
for locating the first mobile station, wherein the first information is dependent upon signal timing 
measurements from the wireless signals S. 

293: (Previously Added) The method of Claim L9T, wherein the instance Ij uses first information 
from the wireless signals S 3 wherein the first information is dependent upon a wireless coverage area of 
the at least one communication station. 

294. (Previously Added) The method of Claim 99; further including a step of providing display 
information for displaying a representation of a location estimate L of the first mobile station, wherein 
said display information is for displaying a map of an area having the location estimate L, and for 
concurrently displaying information indicating an accuracy of the location estimate L. 

(Previously Added) The method of Claim 2^4^wherein said display information is displayed 
at a mobile station M that has requested a location of the first mobile station. 

£#o. (Previously Added) The method of Claim J^Sfwherein said outputting step includes 
providing accuracy information indicating an accuracy of said resulting location information, wherein 
said accuracy information is displayed with said at least one location of the mobile station. 

2#7. (Previously Added) The method of Claim 1 ^8/wherein for at least one location of the mobile 
station said step of determining uses both said first and second values. 




$8. (Previously Added) The method of Claim lj^fwherein said first location technique includes 
a step of using wireless signals, S, between the first mobile station and at least one terrestrial transceiver 
to improve upon of said first location information over a performance of said first location technique 
without using the wireless signals between the first mobile station and the at least one terrestrial 
5 transceiver. 
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\%°) 

^ ^ (Previously Added) The method of Claim |9£fwherein said first location technique includes 

a step of using information dependent upon a wireless coverage area of the at least one transceiver for 
improving said first location information. 

(Previously Added) The method of Claim ^Cwherein the at least one transceiver includes a 
base station for providing two way communication with the mobile station. 

Please amend claim 301 as follows: \ 

)Ql . (Currently Amended) The method of Claim 1^7; wherein said step of second receiving includes 
receiving said second location related information from an activation of said signal processing technique^ 
and the terrestrial transceivers are stationary . 




£j^ase amend claim 302 as follow s: 



3p2f (Currently Amended) The method of Claim \yT\3 0 1 ] , wherein said first mobile station [at 

least one mobile station and] is an instance of said Mb[ are both the first mobile station] , and the 
terrestrial transceivers are stationary . 



/ Pl< 




^Please amend claim 303 as follows: 

303. (Currently Amended) The method of Claim 302, wherein said steps of first supplying and first 
receiving are for a first location of the first mobile station, and said steps of second supplying and second 
receiving provide [are] for a second location of the first mobile station, and said first and second 
locations are one of: (i) substantially a same location, and (ii) substantially a different location. 

Please amend claim 304 as follows: 

— i ^ 



^m. (Currently Amended) The method of Claim 1^^1303], wherein said resulting location 
information for said first mobile station includes a timestamp indicative of when said resulting location 
information is applicable to a location of said first mobile station, and said first mobile station provides an 
instance of M k [includes one or more estimates for said first and second locations]. 
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Please amend claim 305 as follows 




v 



\ 3 k ^#5^ (Currently Amended) The method of Claim^^further including a step of presenting said 

resulting location information for said first mobile station on one or more graphical displays, wherein a 

map is concurrently displayed in at least one of said displays [; and 

wherein when the first and second locations are substantially different, at least one of: a first of 
5 said estimates for the first location, and a second of said estimates for the second location is represented 
on one of the displays without a representation of the other of said first and second estimates being 

Q represented on the one display] . 





Please amend claim 306 as follows: ^ 

306. (Currently Amended) The method of Claim 1 1^ 305, wherein saidj further including a step of 
presenting said resulting location information for one or both of said first and second mobile stations on a 
visual display, wherein said display presents [includes representing said] information related to a 
corresponding accuracy of said resulting location information for the one or both of said first and second 
i mobile stations [as one or more geographical areas on at least one of the displays] . 





Please amend claim 307 as follows: 

3,7 

^ ^ 3p^f^ (Currently Amended) The method of Claim ^P^fwherein said step of presenting includes 
displaying a representation of a first [of said] geographical area[s] for the first location, and a 
representation of a second [of said] geographical area[s] for the second location. 

i 



Please amend claim 308 as follows: 

* / ' * 2i 

308. (Currently Amended) The method of Claim 117^30 1 ] , wherein one of: 

(a) the first mobile station is included in a mobile base station; and 

(b) M £ [the at least one mobile station] is included in a mobile base station. 



Please amend claim 309 as followsT^ 
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^ ^^3p9^ (Currently Amended) The method of Claim J<rf[303], wherein for at least one location of the 
first mobile station wherein both said first and second location related information provide location 
information for the first mobile station, said second location related information for the first mobile 
station is given preference over said first location related information for the first mobile station [when 

5 said first and second locations are the substantially same location] . 





Please amend claim 310 as follows: 

^ ^JKf. (Currently Amended) The method of Claim \ Vf [308] , wherein said determining step includes 
modifying a location estimate of the first mobile station obtained using at least one of said first and 
second values so that a more likely location estimate is obtained, said more likely location obtained as a 
function of a position of a known geographical feature that is sufficiently close to the first location 
5 estimate so that the closeness is used to determine said more likely location estimate. 

it V ^ 

IK. (Previously Added) The method of Claim wherein when each of the first and second 



location related information include an estimate for substantially a same location of the first mobile 
station, each of said estimates is substantially unaffected by the corresponding data input to the location 
technique providing the other of the estimates. 

Please amend claim 3 12 as follows: I 

'TV J 4 

y/l, (Currently Amended) The method of Claim LHJ, wherein: 

(a) said first [second] location estimator performs said signal processing technique for obtaining 
said first [second] information for wherein Is is M i : and 

(b) said first [second] information is selected over said second [at least one other location 
related] information received from [a] said second mobile station location estimator 
[different from the second location estimator], wherein said first [second] information 
receives preference in determining said resulting location unless there is information 
indicating a likelihood of said first [second] information providing reduced performance in 
locating said [one] mobile station Mi. 
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J~~? \ttse amend claim 3 1 3 as follo wsT ^ 

[ft/ & 

3^5. (Currently Amended) The method of Claim l^l^f wherein: said first [second] location estimator 
performs said signal processing technique when determining said first information, and also performs said 
locus computing technique for obtaining said first [second] information. 

3\A. (Previously Added) The method of Claim \ further including a step of providing display 
information for: (a) displaying a representation of said resulting location estimate, wherein said display 
information is for displaying with a map of an area having the resulting location estimate, and (b) 
concurrently displaying information indicative of an accuracy of the resulting location estimate. 




30 

(Previously Added) The method of Claim l^f/wherein said determining step includes 
determining at least one of said resulting location estimates as a function of a position of a known 
geographical feature that is sufficiently close to one of the first or second location estimates so that the 
closeness is used to determine said more likely location estimate. 

3^T (Previously Added) The method of Claim^Ffwherein TS is one of: a mobile base station, 
and a fixed location base station. 

3j/7^ (Previously Added) The method of Claim J^fwherein activation information is provided to 
the first and second location techniques via a predetermined common data distribution component, 
wherein said component distributes mobile station location data specific to each of the first and second 
location techniques according to a content of said data expected by the location technique. 

\<ty 3^ 

3J^T (Previously Added) The method of Claim j^#Tl\irther including a step of determining said 
resulting location information according to output criteria corresponding to the source. 





Please amend Claim 3 19 as follows: 

(Currently Amended) The method of Claim^J^further including a step of requesting said 
location data for one of: performing a routing function for routing the mobile station , responding to a user 
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of said mobile station request for location, locating a child, locating a stolen vehicle, and keeping entities 
apart. 



/ Please amend Claim 320 as follows: 

^2^ (Currently Amended) The method of Claim J^Twherein said resulting location information 
includes one or more of: 



,w 3 



V 



0 



(a) a value indicative of a likelihood of the mobile station being at a location estimate 
represented by the resulting location information; 

(b) an identifier for identifying the mobile station; 

(c) [an identification of one or more cells of a geographical partition, wherein the cells 

include a location estimate of the resulting location information] data identifying one or 
10 more geographical extents, wherein each of the geographical extents has associated 

therewith a location estimate (L) of the mobile station such that the location estimate L, 
wherein the one or more geographical extents provide additional information related to 
their associated location estimate L ; 

(d) a timestamp indicative of when the resulting location information corresponds to a 
15 location of the mobile station; and 

(e) at least one of: a speed of the mobile station, a direction of the mobile station, a change in 
speed of the mobile station, and a change in direction of the mobile station. 

^21 . (Previously Added) The method of Claim wherein said first location technique uses 
wireless signals, S, between the mobile station and a terrestrial wireless transceiver to improve at least 
one performance characteristic of said first location technique over a performance of said first location 
technique without use of the wireless signals S.. 

Please amend Claim 322 as follows: I 

^22. (Currently Amended) The method of Claim 1^6-^further including providing mapping data of 
an area having ajocation estimate (L) of said mobile station wherein L is included in said r esulting 
location information, and providing for concurrent display , with said mapping data, information 
indicating an accuracy of the location estimate L. 
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y ^ 

yp5. (Previously Added) The method of Claim further including a step of determining, using 
said resulting location information, output location information according to output criteria corresponding 
to an application requesting data related to a location of the mobile station. 

1>1A. (Previously Added) The method of Claim 3£3fwherein said output criteria includes at least 
some of: 

(a) a transmission protocol; 

(b) a granularity of by which a location estimate of the mobile station represented by said resulting 
5 location information is to be provided; 

Q (c) a frequency with which repeated location estimates of the mobile station are to be output to the 
application; 

(d) destination data for determining where said resulting location information is to be transmitted; 

(e) an indication as to whether a location estimate of the mobile station is to be adjusted according to 
10 a known geographical feature different from the communication stations; and 

(f) a desired representation of a location estimate of the mobile station represented by said resulting 
location information. 

32#: (Previously Added) The method of Claim J^4/wherein said first obtaining step includes 
receiving said location information determined by said third technique as a portion of said first mobile 
station related location information. 

Please amend Claim 326 as follows: \ 

lib. (Currently Amended) The method of Claim ^25/wherein said additional data includes one of: 

(a) data from a transmission from a [location] base station, of said collection of one or more 
of the plurality of terrestrial communication stations , detected by the first mobile station, 
said base station having a substantially reduced wireless coverage area in comparison to 

5 at least one of the terrestrial communication stations ; 

(b) a location estimate for the first mobile station determined by a site remote from the first 
mobile station and transmitted to the first mobile station via a base station of the 
commercial mobile radio service provider, wherein the site is used for determining 
location information for a plurality of the mobile stations; 

10 (c) data indicative of multipath signals received from a wireless transmission of a 

communication station of said collection; and 
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(d) data indicative of wireless timing measurements for wireless signals received at the first 
mobile station from one of the communication stations of said collection. 

J^f. (Previously Added) The method of Claim ^5/wherein said third technique further includes a 
transmission from the first mobile station to a communication station of said collection for requesting said 
additional data. 



Please amend Claim 328 as follows: 




ows^l 




328. (Currently Amended) The method of Claim 134; wherein when a third [second] mobile station 
replaces the first mobile station in said steps of receiving, generating, first obtaining and determining, a 
same site performs at least one of said steps for locating each of the first and third [second] mobile 

stations, and wherein for locating the third [second] mobile station, said one or more location estimators 
perform a different collection of one or more of said first, second, third, and fourth techniques from those 
used for locating the first mobile station . 





9. (Previously Added) The method of ClaimJ^/wherein for the substantially same location, 
said first value has an associated first preference and said second value has an associated second 
preference, and said first and second preferences are used in determining said resulting location estimate. 

Please amend Claim 330 as follows: \ 

3^0. (Currently Amended) The method of Claim J^Kf/wherein [said corresponding] aperformance 
of said obtaining step A using said first location, includes said step of improving upon said [first] instance 
of at least said first location estimate so that [said first corresponding instance of] said resulting location 
information is expected to be more accurate than said first location estimate [instance] . 

Please amend Claim 331 as follows: \ 

}Z\ . (Currently Amended) The method of Claim J^dTwherein [said corresponding] a performance 
of said obtaining step includes said step of providing information indicative of an accuracy of said first 
corresponds e instance . 
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Please amend Claim 332 as follows: I 

J£a. (Currently Amended) The method of Claim Wl, wherein [said corresponding] a performance 

of said obtaining step includes performing said step of improving upon said [first] instance of at least said 
5 first location estimate so that said first corresponding instance of said resulting location information is 
expected to be more accurate than said first location instance. 

Please amend Claim 33 as follows: I 

33j. (Currently Amended) The method of Claim wherein [said corresponding] a performance 
of said obtaining step includes performing said step of providing information indicative of an accuracy of 
said first corresponding instance of said resulting location information . 




o 



^JJ3C (Previously Added) The method of Claim J^Twherein said first location estimator is 
dependent upon a result from at least two of said location technique categories, wherein one of said at 
least two location categories is one of said location techniques (a) and (e). 



5 / Please amend claim 335 as follows 




GO 

^355. (Currently Amended) The system of Claim wherein said mobile station location system 
includes at least one of: said [resulting estimator] selector and said combiner . 

3}6. (Previously Added) The system of Claiin^2S7 wherein said resulting estimator includes said 
selector. 

/ Please amend claim 337 as follows: \ 

1 J2n. (Currently Amended) The system of Claim 3^wherein said second data includes a 

corresponding location estimate fE?) for M n , and said selector uses one of: (i) a predetermined preference 
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of one of said corresponding location estimates and E? over another of said corresponding location 
estimates Ei^ and E? , fii) a preference of one of said corresponding location estimates Eii and E? over 
5 another of said corresponding location estimates Ei ^ and E? determined according to a past mobile station 
locating performance for each of the first and second location estimating sources, (iii) a preference 
according to signaling or environmental characteristics of a geographical area, and (iv) a preference 
according to a consistency of one of said corresponding location estimates with another of said 
corresponding location estimates. 
Please amend claim 338 as follows: 

o u jy ^ 

|^ ys€. (Currently Amended) The system of Claim J^Tfiirther including an output gateway for 
transmitting location information, indicative of said likely location estimate [estimator] to a 
predetermined destination, on one or more communication networks, wherein said location information is 
determined using a criteria indicative of an expected input by the destination. 

j^P lease amend claim 339 as followsT^ ( 6 °D 

\ 7 0 (Currently Amended) The system of Claim ^Sfwherein said location information includes 

data indicative of a time when said location information is indicative of a location the mobile station Mq. 

340. (Previously Added) The system of Claim 3^fwherein said resulting estimator includes said 
^combiner. 

Please amend claim 341 as follows: 




s 

lows: \ 



J#u (Currently Amended) The system of Claim 3^1<C wherein said second data includes a 
corresponding location estimate (E? ) for M r> , and said combiner includes a most likely mobile station 
location estimator that determines a most likely estimate of the mobile station Mq as function of one of: 
(i) an expected likeliness of the mobile station Mq being in at least one of and E? [two or more of said 
i corresponding estimates] , (ii) an output indicative of a consistency between archived wireless signal 
measurements and wireless signal measurements for determining at least one of E 1 and E? [locating the 

mobile station M for at least one of two or more of said corresponding estimates], (iii) an output 
indicative of a consistency between a geographic feature of an area overlapping with at least one of Ei 
and E?, and a characteristic of a movement of M n [two or more of said corresponding estimates], and (iv) 
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an output indicative of a consistency between a [previous] collection of one or more location estimates of 
the mobile station Mo for one or more previous locations of Mq [tracking M] A and at least one of E 2 and 
E2_[two or more of said corresponding estimates]. 

low: y 

342. (Currently Amended) The method as claimed in Claim 1^ 3 further including a step of 
^ determining, using said location estimate, output location information by accessing [according to] output 
criteria corresponding to a request for [an application requesting] data related to a location of the mobile 




Please amend Claim 342 as follow: 



station M. 




J^Please amend Claim 343 as follo ws: ^ | 7 3 

Yfif (Currently Amended) The method of Claim ^Twherein said output criteria includes at least 

some of: 

(a) a transmission protocol; 

(b) a granularity of by which a location estimate of the mobile station represented by said output 
location information is to be provided; 

(c) a frequency with which repeated location estimates of the mobile station are to be output to a 
destination corresponding to the request [the application]; 

(d) destination data for determining where said output location information is to be transmitted; and 

(e) an indication as to whether a location estimate of the mobile station is to be adjusted according to 
a known geographical feature different from the communication stations. 



3^4. (Previously Added) The method of Claim further including a second step of generating a 
second location estimate for an unknown location of one of the additional mobile stations, wherein said 
second location estimate is dependent upon a different collection of one or more instances of said first, 
second and third techniques. 

^6 5-1 

345/ (Previously Added) The method of Claim l^fwherein said location estimate has associated 
therewith a timestamp. 
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346r (Previously Added) The method of Claim 1,5*7, further including a step of outputting output 



location information for display, wherein a location accuracy of said output location information is 
represented as one or more geographical areas on a map. 

si 

(Previously Added) The method of Claim l£9f wherein said step of generating includes 
giving preference to the geographical extent from said instance of one of said first, second and third 
techniques over the geographical extent from said instance of a different one of said first, second and third 
techniques. 

0 (Previously Added) The method of Claim wherein said step of generating includes 

i preferring a common area of said geographical extents from said instances of said at least two of said 

Y first, second and third techniques. 



^Pleas g. amend Claim 349 as foll ows^ t? *f 

[0 3^9. (Currently Amended) Them* 



Q 0 3#9. (Currently Amended) The method of Claim l£3fwherein said combiner is activated by said 
resulting estimator, and said combiner determines said likely location estimate by identifying an area 
common to two of said location estimates as being more likely to be in said likely location estimate. 

J^Pleas e amend Claim 350 as followsT^ 
\ 2 \ (Currently Amended) A method for locating mobile stations, comprising: 

providing access to each of a plurality of mobile station location determining resources for 
determining corresponding instances of location information for locating mobile stations using 
corresponding data obtained from measurements of wireless signals transmitted between: 
5 (i) the mobile stations, and 

(ii) one or more of: (1) one or more of a plurality of communication stations capable of at 
least wirelessly detecting the mobile stations, and (2) one or more non-terrestrial 
wireless signal transmitting stations; 
for each mobile station M of some of said mobile stations, perform steps (A) through (F) 
10 following: 

(A) first providing data to a first of said resources for obtaining a first instance of said 
corresponding location information for the mobile station M at a location L u wherein in determining said 
first instance, said first resource uses a result from a first location technique included in at least one of the 
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location determining categories ([c]bl) through ([c]b5) following [below] said step of second providing 
15 below ; 

(B) second providing data to a second of said resources for obtaining a second instance of said 
corresponding location information for the mobile station M at a location L? . wherein said second 
resource uses a result from a second location technique included in at least one of the location 
determining categories ([c]bl) through ([c]b5) that does not include said first location technique[, and 
20 wherein for at least one occurrence of locating one of the mobile stations, said first and second instances 
include different geographical extents for locating the one mobile station] : 

(bl) a first category of [pattern recognition] location determining techniques, wherein each 
said [pattern recognition] technique (TV) of said first category determines a geographical 
extent G a for a location of a mobile station (M a ) by identifying a pattern of [multipath] 
signal characteristics for wireless signals communicated between M a and the 
communication stations as likely to have been a result of M a being in G a , wherein saidTi 
performs said identifying by determining a similarity between: (bl-1) one or more of said 
signal characteristics that are indicative of a non-line of sight communication with M fl . and 
(bl-2) data obtained from a survey of wireless signal characteristics in an area including 
30 said geographical extent Ga [said multipath signal characteristics are indicative of non-line 

of sight communications]; 
(b2) a second category of [trainable] location determining techniques, wherein each said 
[trainable] technique of said second category determines a geographical extent Gb for a 
location of a mobile station (M^) as a result of (D and (ID following [said trainable 
35 technique] : 

(I) generating an association for associating: (i) each location L of a plurality of 
geographical locations with (ii) data indicative of corresponding measurements 
of wireless signals transmitted between some one of said mobile stations and the 
communication stations, wherein said some mobile station is approximately at 
40 the location L, and 
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(II) using said association together with characteristics of signals communicated 
between Mb and the communication stations for determining the geographical 

extent Gb for the location of Mb; 
(b3) a third category of offset determining techniques, wherein each said offset determining 
technique determines a geographical extent G c for a location of a mobile station (M c ); 

wherein said offset determining technique is capable of utilizing one or more 
timing measurements of wireless signals between the mobile station M c and a plurality of 

the communication stations for determining the geographical extent G c ; 

wherein said timing measurements are a function of a signal time delay between 
the mobile station M c and at least one communication station CS of the plurality of 

communication stations, and said timing measurements are for determining G c as function 
of at least: a location of CS, and a predetermined formula representative of a geometric 
curve for determining a horizontal position of M c ; 

wherein there is a corresponding portion of the signal timing measurements that are 
obtained during a plurality of wireless signal transmissions between the mobile station M c 

and CS, with at least one of the transmissions being from the mobile station M c to CS; 
wherein said communication station CS is attached to the ground; and 
wherein each of said offset determining techniques determines a geographical 

extent for a location of each of a plurality of different mobile stations; 

(b4) a fourth category of direction [angle] of arrival location determining techniques wherein 
each said direction [angle] of arrival technique determines a geographical extent for a 
location of a mobile station (Md) by determining a direction from which wireless signals 
arrive at at least one of the communication stations from the mobile station Mj; 

(b5) a fifth category of [signal processing] wireless location techniques wherein each said 
[signal processing] technique (TO of said fifth category determines a geographical extent 
for a location of a mobile station (M e ) using wireless signals received at the mobile station 
M e from the non-terrestrial transmitting stations, wherein said wireless signals provide time 
values, and said [signal processing] technique T5 determines at least one elapsed time for 
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signal transmissions to M p [differential between the time values] for the wireless signals 

transmitted by one or more [two] of the non-terrestrial transmitting stations; 

(C) first obtaining first structured location data using said first instance; 

(D) second obtaining second structured location data using said second instance , wherein said 
second location technique is included in said fifth category ; 

wherein each of said first and second structured location data includes a common data 
representation for a plurality of location attributes, including (dl) through (d2) following: 

(dl) an attribute Ai for representing a geographical extent within which a mobile station being 

located is expected to be; 
(d2) an attribute related to one of: an error in data for A 1? and a likelihood of the mobile 
station being located being in the geographical extent represented by Ai; 

(E) generating [subsequent] resulting location information of a location L M of the mobile station 
M, said subsequent location information being dependent upon said attributes (dl) and (d2) for at least 
one [each] of said first and second structured location data; and 

(F) outputting said subsequent location information to a predetermined destination on a 
communications network. 

K %> is i 

jdl. (Previously Added) The method of Claim^Cwherein said plurality of location attributes 
further includes an attribute for a timestamp. 




^ Please amend Claim 352 as follows: 



UowsT^ 



* 3 , " 

yft. (Currently Amended) The method of Claim j3£8Cwherein said plurality of location attributes 
further includes an attribute for descriptor information indicative of a reason that another one of said 

plurality of location attributes has its corresponding value [related to location processing performed by 
one of said resources in obtaining an instance of said location information for M] . 

153 . (Previously Added) The method of Claim 3^(C wherein said plurality of location attributes 
includes the attribute related to an error in data for Aj. 
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' ^ 3£4^ (Previously Added) The method of Claim 3^Cwherein said plurality of location attributes 
includes the attribute related a likelihood of the mobile station being located being in the geographical 
extent represented by A). 

Please amend Claim 355 as follows: I 

(Currently Amended) The method of Claim 35C( wherein said step of providing and at least one 
of said steps (A) through (F) are performed at one of: a mobile base station, and a stationary site. 




1? 



0i»7 t1 

(Previously Added) The method of Claim^fiffwherein said first location technique is 
performed at a site remote from the mobile station M 



Please amend Claim 357 as follows: 




^ws^—l 

^ P lease amend Claim 357 as fol lows: '| \ $ ( 

\ 2 $ (Currently Amended) The method of Claim 35CT[348], further including performing said 

outputting step according to a frequency of output desired by the destination. 

/please amend Claim 358 as foll ows:\ | 7 °0 

| y y$>. (Currently Amended) The method of Claim 3^8^ further including a step of outputting said 

resulting location to the destination on the communications network for one o f the following uses : 

surveilling a parolee, locating an animal, locating a person related to a person initiating the request, 
5 providing a caller with his/her location, routing a vehicle, and used for keeping at least two entities apart. 

Please amend Claim 359 as follows: \ 7 

[ °l 0 3^ (Previously Added) The method of Claim further including a step of receiving a request 

for locating the mobile station M, wherein said request is related to one of: a location of a vehicle via the 

Internet, and a location of a 91 1 caller. 

Please^add Claim 360 as follows: \ $ 1 
^ O) \ 7>fp(f (New) The method of Claim ^5<f, wherein said step of first providing includes a step of 

requesting activation of said first resource via a communication on one of: the Internet and a telephony 

network. 
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3^L (New) The method of Claim f&5 y wherein said the signal location technique (d) further includes a 
step of selecting one or more of the geographical location representations of (d2)(i) that are likely to be 
approximate to the unknown location of the mobile station M. 

162. (New) The method of Claim Lkv, wherein said first and second mobile stations are in two way 
communication with a commercial mobile radio service provider via at least one of said plurality of 
transceivers included in a base station of the commercial mobile radio service provider. 

366. (New) The apparatus of Claim 1£3, wherein E\ is provided by the first estimating source, ES 1 , 

and said second data includes a corresponding geographic extent for Mq obtained from the second 
estimating source, ES2. 

s f 

(New) The apparatus of Claim 166, wherein at least one of: said likely location estimate is an 
estimate of Mq at substantially Lq, and said second data includes a geographic extent for Mq substantially 
at the location Lo- 



5. (New) The apparatus of Claim 10, wherein said first data includes one or more first data values 
that provide information descriptive of location processing for locating Mq, and second data includes one 

or more second data values that provide information descriptive of location processing for locating Mq; 

wherein the at least some of said first data values and the at least some of said second data values 
i have a common predetermined semantics for their interpretation. 

366. (New) The apparatus of Claim 10, wherein for ESI and ES2, their corresponding plurality of 
mobile stations are substantially identical. 

367. (New) The apparatus of Claim 163^ wherein each of said ESI and ES2 substantially resides with 
one of: (1) one of said plurality of mobile stations, and (2) at a geographically stationary location. 

36js. (New) The apparatus of Claim 3jS7, wherein one or more of: (a) ES 1 substantially resides with a 
mobile base station, (b) ES2 substantially resides with a mobile base station, (c) one of ESI and ES2 
substantially resides at a location center, and (d) one of ES 1 and ES2 are accessible via the Internet. 
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(New) The apparatus of Claim l^wherein said first data includes one or more first data values 
that provide information descriptive of location processing for locating Mo, and second data includes one 

or more second data values that provide information descriptive of location processing for locating Mq; 

wherein the at least some of said first data values and the at least some of said second data values 
5 have a common predetermined semantics for their interpretation. 

2° 1 / ^ 



o 



(New) The location system of Claim JJ^^fwherein said mobile station M is different from at 
least one of the one or more mobile stations used for obtaining said wireless signal data of (a2). 

371. (New) The method of Claim J^further including providing said resulting location information, 
for each of the first and second mobile stations, for presentation, wherein said presentation for at least one 
of said first and second mobile stations is determined according to an expected accuracy of said resulting 
location information. 

(New) The method of Claim yf\ , wherein for at least one of said first and second mobile 
stations, said presentation provides indications of changes in location accuracy with successive instances 
of said resulting location information. 



3^3\ (New) The method of Claim^M, further including receiving instances of said first and second 
information at a common predetermined interface. 

2>TA. (New) The method of Claim J^f, further including at least some of the following steps: 

(i) activating at least one common predetermined mobile station location related component for 
determining said resulting location estimates for both said steps of obtaining (c) and (d); 

(ii) outputting said resulting location estimates for said steps of obtaining (c) and (d) via a 
5 common predetermined network interface; 

(iii) providing information for activating the first and second location techniques, wherein said 
information for activating is output by a common activation component; and 

(iv) said step of determining includes, for instances of each of said first and second information, 
accessing a plurality of common data representations of location attributes, including (1) and 

10 (2) following: 
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(1) an attribute Ai for representing a geographical extent within which the mobile station 
being located is expected to be; and 

(2) an attribute related to one or more of: an error in geographical extent, an accuracy in 
said geographical extent, and a likelihood of the mobile station being located in said 

1 5 geographical extent represented by A] . 

^ YI5. (New) The method of Claim l^i, wherein said step of receiving includes receiving descriptor 
information providing information related to the processing performed for determining an instance of one 
or more of said first and second information. 

yfS. (New) The method of Claim p&, wherein when said signal location technique (d) is used to 
locate M, said signal location technique uses one or more measurements for the multipath characteristics 
of wireless signals of (dl) in determining the likely geographical range or location L, and said 
measurements for the multipath characteristics are indicative of at least non-line of sight transmission 
5 between the mobile station M and the communication stations. 



* 6 V V 

°" 377. (New) The method of Claim 142, wherein said second estimator is dependent upon a result from 
the second location technique included in a different one of the following (a) through (e) location 
technique categories from the first set. 

(New) The method of Claim 142; wherein said second estimator uses at least one of the location 
techniques (a) through (e) to obtain, for the at least some instance of locating one of the mobile stations 
(Mj), :a location estimate that is effectively different from a corresponding location estimate of Mj by said 
first location estimator. 

13 



9. (New) The method of Claim^9, wherein said second location information is not dependent upon 
any geographical information for locating the second mobile station from said at least one technique. 

(New) The method of Claim 359, wherein for at least one occurrence of locating one of the 
mobile stations, said first and second instances include different geographical extents for locating the one 
mobile station. 
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a, y 1 

9~ (New) The method of Claim ^3£0fwherein said location Li and said location L2 are substantially 

identical. 

^#2^ (New) The method of Claim ^tffwherein said location Lj and said location L2 are effectively 
different locations of the mobile station M. 

383. (New) The method of Claim 35j>fwherein said mobile station M is being tracked and said 
location L\ and said location L2 are for effectively different times during the tracking of M. 

q ^84. (New) The method of Claim3£0; wherein said location L M is effectively one of said location Lj, 
and said location L2. 

(New) The method of Claim ^3£4fwherein said location L M is effectively identical to each of said 
location Li and said location L2. 

38£r (New) The method of Claim 3£0, wherein said location L M is a location of the mobile station M 
for a time subsequent to a time for the mobile station M being at one or more of said location Li and said 
location L2. 

y&l. (New) The method of Claim 3#0, wherein said location L M is a location of the mobile station M 
for a time subsequent to a time for the mobile station M being at each of said location Lj and said location 
L2, wherein said location L] and said location L2 are substantially different. 

^$8. (New) The method of Claim lp^wherein at least one of said additional location estimates is 
effectively identical to (a2)(ii) in one of said data collections from which one of said geographical 
representation of (al) is included in said group of said geographical location representations of (al). 

y. (New) The method of Claim ^^wherein said deriving step determines said further location 
estimate as an offset from said initial location estimate. 
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^90C (New) The method of Claim jj&ffwherein for said representations of (a2), said corresponding 
representations of the geographical locations of (al) have been determined to be operably accurate 
geographic locations. 

1/ 

V9\ . (New) The method of Claim Ifn , further including a step of determining whether said condition 
indicative of a closeness is satisfied, wherein said determining step includes one of: (i) determining 
whether a location estimate from the first mobile station location estimator is within a predetermined area 
containing the initial location estimate, and (ii) determining whether a location estimate from the first 
5 mobile station location estimator is within predetermined distance of the initial location estimate. 

,392. (New) The method of Claim L01 , further including a step of determining whether said condition 
indicative of a closeness is satisfied, wherein said determining step is dependent upon one or more of: 
^ (a) a number of the additional location estimates that are determined to be sufficiently close to 

said initial location estimate so that said group includes one or more geographical location 
representations closer to the location of the mobile station M than said initial location 
estimate; and 

(b) a representation of an area (A) of a predetermined wireless coverage area of the plurality 

of fixed location communication stations, said area A including said initial location 
estimate, said area A used to determine said additional location estimates so that said 
group includes one or more geographical location representations closer to the location of 
the mobile station M than said initial location estimate. 

^95f (New) The method of Claim 3^wherein the area A includes said additional location estimates. 

394: (New) The method of Claim J#l, wherein said obtaining step includes determining at least a 
first of said additional location estimates data prior to determining a second of said addition location 
estimates, wherein said first additional location estimate satisfies a first condition of a closeness to said 
initial location estimate, said second additional location estimate satisfies a second condition of a 
closeness to said initial location estimate, and said second additional location estimate does not satisfy 
said first condition. 

,395 . (New) The method of Claim HW; wherein said deriving step includes determining a likelihood 
of the further location estimate including the location of the mobile station M. 
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\f ^/ (New) The method of Claim 19^fwherein said determining step includes determining data 
indicative of a density of a set (S) of one or more geographic locations within an area of said further 
l /Jv location estimate, wherein for each member of S, there is one of the data collections whose (al) portion is 
\s effectively identical thereto, and whose (a2)(ii) portion is effectively identical to one of said additional 



location estimates. 
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